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Infrared Remote Voice Recorder & 
Control Clock Digital Camera in One 
Wake up to your favourite 300K resolution camera. Up 
TV programme. Will turn a to 9 hours voice recording. 


TV or almost any IR Software and USB cable 
controlled appliance on included. 


then off. Ideal for TV, video, @ 
air conditioning etc. “$399.0 
eThree alarm settings 

eWill ‘learn' most functions 
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Voice Memo Keyring 


Record up to 20 seconds. 5 in 1 Folding Multi 
Don't forget important Tool with LED Torch 
oicE LS ME notes or phone numbers. Conveniently sized with 5 


- useful tools plus an ultra bright 
ag torch. Measures just 70mm long. 


$2 1 -95 $4 4:99 
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Perfect your putt at home. Retrieve your shot from the Helps you select 
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PUBLISHER’S LETTER 


Low voltage halogen lamps 
are huge power wasters 


In the eyes of many people, halogen lamps are a 
thing of beauty, a jewel-like pinpoint giving an in- 
tense white light that makes shiny objects sparkle 
and gleam. They also give an uncluttered look to the 
low-slung ceilings of modern homes because con- 
ventional hanging light fittings are not practical. In 
short, halogen lamps are the “fashion” lighting ac- 
cessory in modern homes. 

But they are awful power wasters. Recently, I 
visited some older relatives of mine in their spar- 
kling, new home. And yes, every room was lit by 
halogen lamps recessed into the ceilings. Well, I hate ‘em, so I did not comment on 
this feature. However, later on during my visit, the man of the house happened to 
mention that their electricity bills were very high; much higher than in their 
previous home. He also said that their new home was much hotter than their 
previous home and so they had to run the whole house air-conditioner for much 
of the previous summer. He put the high power bill down to the air-conditioner. 
No doubt, he was mainly correct in this assumption but he had not thought about 
the halogen lamps. 

Each room was lit by four 50W halogen lamps and because (as in most modern 
housing developments) the house is cheek-by-jowl with neighbouring dwellings, 
they don’t get a lot of natural light and so tend to leave the lights on in several of 
the rooms for much of the day. And I daresay, as in many homes, the place is lit up 
like a Christmas tree at night. So the power consumption of their sparkly halogen 
lamps is consistently high. When I remarked that halogen lamps are power 
wasters, he replied that he understood that they were “efficient because they run 
at low voltage”. 

This sort of misconception makes me grind my teeth in frustration. I even think 
that this misconception is deliberately encouraged by some companies, to sell 
more of their wasteful lamps! 

Well, let’s thoroughly debunk that misconception. Low voltage does not mean 
low wattage! Low voltage is not good just because it is low voltage. 

Yes, it is true that halogen lamps run at low voltage - ie, 12V. But a 50W lamp 
still draws 50 watts, regardless of the running voltage. Furthermore, the stepdown 
transformers used to run halogen lamps are notoriously inefficient. I would 
estimate their efficiency at around 80% at best - that is why they run so stinking 
hot! And that is why installers are warned that halogen lamp transformers need 
plenty of ventilation and must not be crowded in amongst ceiling rockwool 
insulation. 

So rather than each 50W halogen lamp drawing 50 watts, the total draw is 
around 63W. And because they do have a narrow beam, you need more of them to 
light a room. So if you have four rooms, each lit with four 50W lamps, the total 
draw is around 1000 watts. That’s the same as a single-bar radiator! 

So say my relatives have four rooms in the house lit most of the day (seven 
hours) and six rooms run for an additional five hours in the evening. That’s a total 
daily lighting consumption of around 14-15 kilowatt-hours. That’s a lot of heat. 
That also means that the air-conditioner has to work so much harder to remove it. 
All told, their overall consumption due to halogen lighting probably averages 
around 20kWh every day. Over three months, that will cost at least $180 dollars 
or $720 per annum. 

They could cut that in half by merely switching off lights in the rooms they are 
not using. And they could further cut it by using more conventional incandescent 
and fluorescent lighting. So much for the cost of lighting “fashion”. Across 
Australia there are tens of millions of halogen lamps, in homes and shopping 
centres. They are an ecological disaster. 








Leo Simpson 
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Thin Client Terminals 
A really nice, VERY 
small footprint comput- 
er utilizing the Eden 
533 Mhz CPU and an 
ITX form factor moth- 
erboard. Requires 
hard drive, Memory 
and CD/DVD. A very compact 
desktop solution 

Cat 1149-7 $649 

Cat 1150-7 This tiny and 
attractive embedded computer 
system will operate from a 12-volt 
supply making it ideal for mobile 
or remote location use $749 ; 
Cat 1133-7 This very fast serial ter- 7 
minal has two high-speed 460K- e 
baud serial ports. The provision 
of a Centronics port allows the 


Cat 1149 





connection of a standard parallel printer $549 
sop Gat 94 







Cat 1134-7 A colour, Ethernet 
TCP/IP terminal designed for 
use in UNIX networking envi- 
ronments $579 

Cat 1144-7 A thin client terminal suitable for Linux 
using the LTSP (Linux Terminal Server Project) 
see www.ltsp.org $829 


Cat 1215-7 This is a Windows Based Terminal, | 
integrated in an LCD monitor. It operates under 
Windows CE, andis suitable for both NT server and } 


Unix host $2599 

Cat 1214-7 This is a Windows Based 
Terminal, operating under Windows CE, 
that is suitable for both NT/2000 server 
and Unix host. It supports both the Citrix 
ICA protocol as well as Microsoft's RDP 
$999 

Cat 1233-7 Remote management software for 
Windows Terminals $369 


Training-OnLine 
If you need a value-for-money 
training solution then check out 
this well established company. 
T.O.L. offers a comprehensive 
range of quality courses at prices that students will 
appreciate. On line now at... WWW. tol.com.au 
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3 ISA Slots on a P4 
Motherboard! 

Don’t throw away your ISA 
equipment-Upgrade to this 
fully featured P4 industrial 7% 











Serial ATA 


Plugs directly into a standard IDE hard drive to 
provide a serial ATA interface 
Cat 2891-7 Horizontal $79 
Cat 2892-7 Vertical $79 
Cat 2893-7 This converter provides two serial 
ATA connectors from an IDE motherboard 
connector $89 
Cat 1008113-7 Serial ATA 
cable 45cm $24.90 
Cat 1008114-7 Serial ATA 
cable 60cm $33 








































Wireless LAN 

Cat 11345-7 A wireless LAN 
station adapter, which connects 
to a computer via a USB port. 
) This matchbox-sized unit 
with a flip-up antenna is the 
perfect way to connect your notebook or desktop 
machine to a wireless network $259 







This touch screen learning remote , 
control provides a powerful 
solution; you even have macro @ 
(multiple command) for a single @ 
keystroke Cat 1008089-7 $299 ¢ 


New Security Products 
| Fancy using security/resort style proximity keys 
1 in your home or office? We now have all the com- 
] ponents you need, all with RS232 connectivity. 
Think of the possibilities - integrate alarms with 
1 door locks, open garage doors with reliable 
7} proximity sensors. 
“| Cat 1008082-7 
} Electric Door 
Lock $189 ue 


cee’ Cat 1008082 
ee 
f (ic: | aaa 








Cat 1008081-7 Integrated Controller & proximity 
reader $349 

Cat 1008083-7 Proximity Card ‘ 

0.8mm thick $4.50 t 1008059 
Cat 1008058-7 Proximity Card ae 
1.8mm thick $3.25 

Cat 1008059-7 Proximity Key Tag $6.50 
Cat 1008057-7 Proximity Reader 






‘Laser Barcode Scanners 


Cat 1008079 









Performance handheld Laser (200mm range) $269 
Scanners at CCD prices! ” Cat 1008080-7 Proximity 
Cat 8866-7 This robust, > J Reader (80mm range) $209 
wide-mouthed scanner offers laser performance for} Cat 1008079-7 Door 


only $329 
Cat 1008039-7 Style and performance! A really 
good-looking Keyboard Wedge Laser scanner with 
multiple interfaces. Just change the cable and you 
also have USB or Serial interfaces $399 

Cat 1008085-7 This Omni-Directional scanner is 
similar in function to the supermarket cat 1008085 
type. Small footprint makes it ideal \ 
where counter space is at a premium. 
Standard interface is K/B wedge, but a 
simple change of cable gives you USB 
or Serial connectivity $1059 








Controller, stand alone $269 


Extension and Replacement Cables 
VGA, SCSI, PS/2, USB, FireWire and more. We 
also stock a huge range of adapters, boosters, 
y-splitters, etc. Check out our website or ring us for 
assistance. 


Foreign Language Keyboards - $69ea 
Cat 8989-7 Chinese/US 

Cat 8991-7 UK English Cat 8992-7 Italian 

Cat 8994-7 French Cat 8995-7 Greek 

Cat 8996-7 Czech Cat 8993-7 German 















MicroGram Computers 


ATX board Cat 17078-7 $999 
Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 


A All prices subject to change without notice. For current pricing visit our website. Pictures may be indicative only. 


See all these products & more on our website...www.mgram.com.au 
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MAILBAG 


Crook electric wiring 

I couldn’t agree more with the sen- 
timents expressed in your Publisher’s 
Letter (March 2003) about dodgy elec- 
trical wiring. We have just had a 3- 
storey building refurbished and re- 
wired by professional electricians. To 
describe their work as a “pigs’ break- 
fast” would be too good for it. This is 
fast becoming the rule rather than the 
exception in jobs I’ve seen lately. 

In days of old, sparkies were re- 
quired to be relatively neat in their 
work, however work standards seem 
to have started to really go down hill 
since late 1998. In this particular pro- 
ject, wires are held up above the new 
suspended ceiling via disused old sus- 
pended ceiling eyes, clipped every 
metre if you’re lucky. TPS cable is 
hanging down to the 3-pin troffer light- 
ing sockets which are slung in mid- 
air. On the upper floor, the cabling 
runs above the safety wire mesh that 
is below the insulated sarking under 
the roof. Not to mention the new TPS 
building cable that has about half the 
insulation of the old stuff! 

Those unlicensed people such as 
electronics technicians, etc who know 
how to change a power point or run 
an additional circuit are in danger of 
being found out simply by the fact 
that their work is too neat and tidy! 

Where’s this all going to lead? I 
don’t know but one thing is for sure 
and that is that no pro sparkie can 
bleat about unsafe wiring practices if 
what I’ve seen recently is what is now 
the normal standard produced by these 
people. 

Name supplied and 

withheld at writer’s request. 


Bureaucracy gone mad 

I am writing with regard to the is- 
sue of the Queensland contractors elec- 
trical licence required for electronics 
repairers and the Publisher’s Letter in 
the March issue concerning the pro- 
posed banning of electrical cables, 
switches, power points, etc from pub- 
lic sale in Victoria. 

This is bureaucracy gone mad and 
is a direct result of the apathy that 
pervades our society. Having worked 


4 SILICON CHIP 


in the medical industry, I have wit- 
nessed first hand what happens when 
bureaucrats get involved with a sys- 
tem that has previously worked well. 

All bureaucrats work on the same 
lines of reasoning. We must protect 
you as a consumer from the unscru- 
pulous or from yourselves. We are 
here only for your good. This sounds 
wholesome but they are there for the 
purpose of regulation and control, to 
gather revenue and to perpetuate their 
organisation. 

These new regulations in Queens- 
land smack of restrictive and anti- 
competitive work practices and gov- 
ernment-sanctioned monopoly. It may 
be quite illegal and should perhaps be 
tested in the High Court of Australia. 

Unfortunately, we as techo’s are a 
politically inert lot, more satisfied at 
wielding the soldering iron and oscil- 
loscope probe than the pen, much to 
our detriment. 

Also, the Restricted Electrical Li- 
cence should be beefed up a little and 
be available to technicians having 
completed recognised courses in elec- 
tronics — so as to legally enable them 
to carry out their professions and be 
permitted to carry out electrical wir- 
ing in their own homes. Basic electri- 
cal wiring is child’s play to a qualified 
technician. 

Finally, is Australia a truly demo- 
cratic, free enterprise clever country 
or are we becoming a grossly over- 
regulated society? 

M. Whitenight, via email. 


ETI-480 amplifier 
a faithful old dog 

In your articles on the SC480 (Janu- 
ary & February 2003) you say that the 
ETI-480 Amplifier Module was a “dog” 
of an amplifier and that it was not a 
good performer, but there is another 
view. I’m a bass guitarist and since 
1986 I’ve used a pair of ETI-480s run- 
ning in bridge mode. Two dogs are 
usually better than one and this is 
definitely true with these modules. 
Together they run a full 100W RMS 
into an 8Q heavy-duty 38cm loud- 
speaker. 

I’ve done many hundreds of gigs 





with them; they’ve been faithful com- 
panions and have never let me down. 
However, they do develop a bit of a 
smell during the warmer months. I 
was a bit stingy with heatsinks and 
the specified 1W rating was never go- 
ing to be sufficient for R16 and R17, 
the 33Q emitter resistors for the driver 
transistors. I’ve since replaced them 
with two 68Q 1W units in parallel. 

Several years ago, I tried upgrading 
to a higher-powered MOSFET mod- 
ule and a much bigger power supply 
but it sounded too pure, too tight, too 
dead for my setup. It felt like trying to 
play golf with a set of clubs whose 
shafts had no “whip”. 

The MOSFET module works much 
better for vocal PA and I’m still using 
the 480s for bass. I would really love 
to build the new SC480 module but 
there’s every chance that the old dogs 
will outlive their master. 

Neil Hobbs, 

Mitcham, Vic. 


Piano tuners need an electrical 
contractor’s licence in Qld 

Tam very concerned about needing 
an electrical contractor’s licence to do 
electronic repairs. 

In 1976, I gained my Electrical Fit- 
ter Mechanic certificate, after a 4-year 
apprenticeship with O’Donnell Grif- 
fin in Concord West. I studied at 
Penrith Technical College and then at 
West Sydney Technical College in Pe- 
tersham. 

After a year and a half more with 
the company, I left to change direc- 
tion and gained my Certificate in Pi- 
ano Tuning and Technology at the 
NSW State Conservatorium of Music 
in 1981. 

I’ve now been working in piano serv- 
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icing and technology for 23 years. 
During that time I’ve noticed elec- 
tronics and 240V entering into pianos. 
Usually, this is a computer-based sys- 
tem ora climate control system. Some- 
times it may be for show or display 
lighting. 

The computer types can be a disk 
recording playback system, or for si- 
lent practice, digital piano circuitry 
can be added to some pianos so one 
can hear the piano in headphones 
while the piano’s hammers are stopped 
short of hitting the strings. 

Secondly, 240V gear can be found 
in pianos, where a humidifier or de- 
humidifier has to be installed. Both 
computer and climate systems can be 
found in uprights and grand pianos. 

So, under the proposed new rules, 
where do I stand? Should I have the 
qualifications to renew plugs, sock- 
ets, etc and check safety? Presumably 
there should be some provision for 
people like me to show a certificate 
and be able to buy fittings from an 
electrical supplier. 

Paul Smith, 

Albert Park, Vic. 

Comment: at the moment, the electri- 
cal contractor licence requirement 
only applies in Queensland. But the 
legislation there needs killing before 
it spreads to other states. 


Exploding motherboard 
capacitors hard to replace 

I just read your article about ex- 
ploding motherboard capacitors in the 
May 2003 issue. Unfortunately, it came 
a little too late. I manage the network 
for an Internet cafe and I recently di- 
agnosed the capacitor problem on 20 
of our motherboards. I read your arti- 
cle and you have covered the problem 
but not enough about the solution. 

You mentioned the low ESR capaci- 
tors you can buy from RS but unfortu- 
nately they were all too big to fit on 
these boards (about 20 capacitors need 
replacing on each board). I imagine 
that most motherboards will have a 
similar problem as everything is 
squashed in as close as possible. 

After many interstate phone calls 
and confused sales people, I found a 
suitable replacement. The Rubycon 
ZLH series provide a range of 1500pF 
capacitors which I managed to be able 
to get in an 8mm package from Tenrod 
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Australia — see www.tenrod.com.au 
for contact details. The capacitors cost 
60c each. 

If enough people need these replace- 
ments Tenrod may reduce their mini- 
mum order quantities to make it a bit 
more accessible to someone with just 
one motherboard to fix. 

Hope this helps! 

Aaron Russell, 

via email. 


Shotgun service techniques 
not desirable 

As Iread the Serviceman’s Log each 
month, I am concerned at the “shot- 
gun” techniques used. If there is some- 
thing wrong with the sound, he will 
simply change every component in 
that section. This is usually without 
any attempt to trace the fault. 

Maybe this is normal practice these 
days but it reeks of the old “valve- 
jockey” approach where a junior em- 
ployee would exchange valves in the 
hope of fixing something. 

Sets that failed to be fixed like this 
were then passed to an “expert” for 
serious diagnosis. The man makes a 
living I guess but should this approach 
be recommended to readers by pub- 
lishing accounts of it? 

Mike Murphy, 

by email. 

Comment: the Serviceman stories “tell 
it like it is” but we will let our Service- 
man reply in person: 

I think it has been said before that 
the definition of an engineer is some- 
one who can make or do something 
for 10c that any damn fool can do for 
$1. Nowadays it is all about money 
and being cost-effective. Time is of the 
essence. You might be a genius and 
muddle it all out in your head before 
you fix it, and take all day doing so, or 
you might just change a few choice 
components that cost only a few cents 
each in five minutes. 

However, there are some tenacious 
faults that just won’t reveal themselves 
by careful measurement and diagno- 
sis, particularly those intermittent 
ones. I think it unfair to use the sen- 
tence “usually without any attempt to 
trace the fault”. 

Furthermore, a faulty part can some- 
times damage surrounding compo- 
nents and from a warranty point of 
view, it is only sensible to change all 
































rhe Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I°C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 





Intelligent RS232 to RS485 


Converter 
The JED 995xX is 
an opto-isolated 
standards conv- 
erter for 2/4 wire 
RS422/485 net- 
works. Ithasa 
built-in micro- 
processor controlling TX-ON, fixing Windows 
timing problems of PCs using RTS line control. 
Several models available, inc. a new DIN rail 
mounting unit. JED995X: $160+gst. 
Www.jedmicro.com.au/RS485.htm 
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$330 PC-PROM Programmer 


This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Lid 
173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5493 

www.jedmicro.com.au 
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the related parts. If you only change 
the one faulty part and not the other 
vital components, the system may run 
but not to specifications, leading to 
further failure. 

Long experience and training gives 
one the knowledge to recognise com- 
mon component failures that might 
not require too much research to pin- 
point the fault. I’m sure most people 
would prefer to pay for the cheapest 
approach and they don’t really care if 
it is scientific or shotgun. 


It never rains 
but it bores 

I found your PIC-based Rain Gauge 
in the September 2000 issue an inter- 
esting project, though I didn’t build it 
for its original use. I wanted a control- 
ler for a bore pump. The pump has to 
fill two large tanks, if possible using 
only off-peak electricity. An added 
complication is that the pump can 
only run for six hours at a time other- 
wise the bore may run dry. If more 
than six hours pumping is required, it 
has to run during the day as well as at 
night. 

Using the PIC gave me the opportu- 
nity to log the time that the pump took 
each day to fill the tanks and store this 
information for 61 days, as in the Rain 
Gauge. 

In modifying and adding to the pro- 
gram, I found the source code very 
easy to follow, well commented and 
clearly laid out. In the hardware, you 
kindly left me one output bit unused 
that I required to control the pump, 
that 7th segment in the bargraph. 
Thanks for a great project. 

Keith Gooley, 

via email. 


Project discrimination against 
front-wheel drive cars 

As a subscriber and reader of your 
magazine over the years it has come to 
my attention that us owners of front- 
wheel drive cars (which these days 
are probably the majority) are being 
discriminated against when you pub- 
lish automotive projects. 

Any project is usually only designed 
and described for a tail-shafted car; ie, 
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rear-wheel drive. I realise it is more 
difficult to put sensors on front-wheel 
drive cars but as there are not that 
many rear-wheel drive cars on the 
market any more maybe you could 
put your thinking caps on and come 
up with a solution. The latest project, 
the “Triptronic Gear Indicator” in Jan- 
uary 2003, is but one example. 

Ray Draper, 

Canberra, ACT. 

Comment: what a grievous accusa- 
tion. We would never discriminate in 
such a way. In truth, while the dia- 
grams may show a speed pickup at- 
tached to a tailshaft, exactly the same 
method can be employed with front 
wheel half-shafts, although it is more 
difficult. 

In any case, in the Gear Indicator 
article you refer to, on page 43 we 
describe how to use the speed signal 
from the engine management compu- 
ter. Virtually every front-wheel drive 
car produced in the last 20 years will 
have an engine management compu- 
ter. 


CRC 2-26 can 
catch fire 

I write in response to a letter about 
WD-40 in Mailbag in the March 2003 
issue. I agree with John (don’t use 
WD-40), that WD-40 is a penetrating 
oil never designed for electronic use. 
Conversely, I do not agree that CRC 2- 
26 is NOT flammable. I once washed 
the engine of my car and pretty much 
saturated the distributor, inside and 
out, with CRC 2-26 when the ignition 
got wet and the engine wouldn’t start. 

Once it did start, within a moment I 
noticed a burning smell and a little 
smoke from under the (still open) bon- 
net. I discovered my distributor on 
fire! It was only burning for amoment 
and no damage was done except to 
some plug lead insulation, and a rag 
thrown over it soon put it out. 

Significantly, no other product had 
been used on the distributor except 
CRC and obviously there were no 
residues from previous servicing, oth- 
erwise the distributor would have 
caught fire beforehand. There is no 
doubt the CRC 2-26 ignited, yet subse- 


quent attempts to ignite a little of the 
liquid with a match failed and the 
container does say it is non-flamma- 
ble. 

My only conclusion is that it ig- 
nited maybe because the temperature 
or intensity of the arcing within the 
distributor was hotter than a match 
flame. I don’t know. 

Importantly, many of the water dis- 
persant type products sold for auto 
use are oil-based, particularly the 
cheap products from discount stores, 
yet while they may be marked as flam- 
mable, they give no cautions about 
the potential for the incident I experi- 
enced. 

Indeed, one such product I use is 
Australian Export WD Spray as a gen- 
eral anti-rust product and while the 
can is marked as flammable gas (which 
I suggest is incorrect labelling), it is 
indicated on the can that the product 
“acts fast to start wet engines”. This 
product is distributed by Oweno Sales, 
NSW. 

Incidentally, I was once advised by 
a mechanic not to use these types of 
products on tools to prevent rusting, 
since they are hygroscopic (absorb wa- 
ter) and therefore will attract water in 
a humid atmosphere and actually 
cause rust, rather than prevent it! 

Peter Cahill, 

via email. 





































Isolation of CHMSL 
lamp failure circuit 

Those readers building the LED cen- 
tre high-mount stop light (CHMSL) 
from the March 2003 issue may be 
interested in the following. Ona 1991 
Camry/Apollo, this circuit can be iso- 
lated by removing one 2.2kQ resistor 
from the PC board in the Lamp Fail- 
ure Box which can be found in the 
righthand side of the boot. It can be 
unplugged from the wiring harness 
and is easily dismantled. 

There are three 2.2kQ resistors 
which go to the sensing circuit on the 
PC board, one for Stop, one for CHMSL 
and one for Tail and Number (com- 
bined). Identify the CHMSL and re- 
move the appropriate resistor; all other 
functions remain unchanged. 

Readers with similar vehicles may 
like to try this modification. 

R. Sonter, 

Bundaberg, Qld. sc 
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2005 Mars Rovers 


NASA's next mission to Mars 


Ever since the first fly-by of Mars in 1965, the red planet has captured 
the imagination of scientists and explorers worldwide. The 1997 
landing of the Pathfinder Mission further inspired the world with 

footage from the Rover as it traversed the rocky surface of Mars. Six 
years on, NASA/JPL are set to launch two bigger and smarter Rovers 
to continue the exploration. 


r ; Whe Mars Exploration Rover 
Mission is part of NASA’s long- 
term series of missions to un- 

dertake robotic exploration of the sur- 

face of the planet. 

This month’s launch of the mission 
will take advantage of the periodic 
alignment of various planets which 
occurs every 26 months. 

This mission will have numerous 
scientific instruments but it primarily 
seeks answers about water on Mars. 
This fits into the four objectives of the 
long term Mars Exploration Program: 
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(a) to determine if life ever existed 
on Mars; 

(b) Characterisation of the climate 
of Mars; 

(c) Characterisation of the surface 
of Mars and 

(d) Preparation of scientific knowl- 
edge for potential future human ex- 
ploration of Mars. 

Two separate Boeing Delta II launch 
rockets, each carrying a Mars Rover 


By Sammy Isreb 





sar et eeinernatone! 


exploration vehicle, will be launched 
from Cape Canaveral, Florida, between 
30th May and 12th July 2003. The 
spacecraft will arrive at Mars during 
January 2004. 

Rover A, to be launched between 
30th May and 16th June, is currently 
planned to arrive on 4th January 2004. 
Rover B, to be launched shortly after- 
wards (between 25th June and 12th 
July), is set to arrive on 25th January 
2004. 

The Rover vehicles will land on two 
separate sites on the Martian surface. 
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Ahh. . . it’s good to see the boffins at the JPL have a sense of humour .. . 


After leaving the Earth’s gravitational 
pull, the spacecraft will separate from 
the Boeing Delta II launch vehicle. The 
craft measures around 2.65m in dia- 
meter and 1.6m in height, with a mass 
of 1063kg. The structure is comprised 
primarily of aluminium ribs, covered 
by solar panels. The panels generate 
around 600W of power shortly after 
leaving Earth, dropping to around 300W 
on approach to Mars. 

A complex system is used to regu- 
late the temperature of vital compo- 
nents inside the craft during the cruise 
stage. Heaters and multi-layer insula- 
tion are employed in order to keep the 
spacecraft electronics warm, with a 
Freon system used to pump heat from 


Space Center in Florida. 
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Stowed in the nose cone of a Delta II rocket, the two Mars 
Exploration Rovers blast off this month from the Kennedy 






or is 
that face to scare the Martians? Here’s one of two Rovers being packaged ready 
for blast-off on a Delta II launch vehicle, planned for this month. (NASA/JPL) 


the core of the flight computer and 
telecommunications equipment. 

Like all spacecraft, an onboard navi- 
gation system and a compensatory pro- 
pulsion system are used for numerous 
trajectory correction manoeuvres. In 
order to determine when a trajectory 
correction is necessary, the Star Scan- 
ner and Sun Sensor is used. This al- 
lows the spacecraft’s flight computer to 
determine its location by using the sun 
and various stars as references. 

Ifa corrective burn is required, vari- 
ous thrusters use a hydrazine propel- 
lant. This is carried in two tanks with 
a total capacity of 31kg. During flight, 
the craft is spin-stabilised at around 
2rpm. Occasionally, the orientation of 





the craft will be altered by thruster 
burns to ensure the appropriate spin 
rate and that the antennas are directed 
towards the Earth and the solar pan- 
els towards the sun. 

The communications system has 
several modes to enable reception and 
transmission of data to Earth. The Deep 
Space Network is used on Earth to 
communicate with both craft and, later 
on, the Rovers. A low gain antenna is 
used in the early part of the mission 
near Earth. As the distance increases, 
a switch will be made to a medium 
gain antenna. 


Arrival at Mars 


As the craft enters the Martian at- 
mosphere the Aero Shell and Retro- 
rocket assembly will slow it from over 
16,000km/h to around 1600km/h 
within one minute. 

Central to the survival of the descent 
is the heat shield portion of the Aero 
Shell, which is primarily an aluminium 
honeycomb structure sandwiched be- 
tween graphite epoxy sheets. The shield 
is coated with a phenolic compound 
impregnated with corkwood and tiny 
silica glass spheres, which react with 
the Martian atmosphere to dissipate 
heat from the structure, leaving a wake 
of hot gas. 

After the initial atmospheric brak- 
ing, about 10km above the surface of 
Mars a parachute is deployed and the 
heat shield jettisoned. 

Because the Martian atmosphere is 
only about 1% as dense as that on 
Earth, the parachute assembly does 
not slow the craft down enough to 
permit a safe landing. For this reason, 





The nose cone of the rocket separates during the launch 
phase and the Mars Exploration Rover is sent on an 


eight-month journey to Mars. 
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a technique known as Rocket Assisted 
Descent (RAD) is used. 

Three RAD motors (solid state rock- 
ets) provide over one tonne of reverse 
thrust for around two seconds. These 
are fired to bring the craft to a stop 
about 10 or so metres above the sur- 
face. The craft then drops but just 
before it hits the surface, numerous 
airbags encasing the Lander will be 
inflated. The inflated Lander struc- 
ture will then bounce along the sur- 
face, rolling to a stop. 

A radar altimeter unit is used to 
determine when to deploy the para- 
chute, when to release the chute, when 
to fire the RAD rockets and finally, 
when to deploy the airbags. 

Shortly after landing, the airbags 
will be deflated, the Rover will emerge, 
unfurl its petal-like solar panels and 
commence the ground-based portion 
of the mission. 


Rover deployment 


Inside the protective airbags is the 
Lander structure which houses the 
Rover. The structure consists of a tet- 
rahedron base, with three “petals” 
folded up to create a pyramid. 

These petals are hinged, with a mo- 
tor driving each hinge, so that the pyra- 
mid will be unfolded upon landing (to 
form a flat structure). Each motor is 
strong enough to lift the entire assem- 
bly, so that the Lander will be unfolded 
to its desired position, irrespective of 
which side it initially falls on. 

The Rover is secured in the Lander 
with special bolts, which contain ex- 
plosive charges to unshackle it from its 
storage position. The Rover will then 





The aeroshell protects the Rover from fiery temperatures 
as it enters the Martian atmosphere. The craft are 


scheduled to arrive in January 2004. 
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The Rover emerging from its lander structure — a tetrahedron base with three 








petals which fold up to create a pyramid. No matter which way up it lands, 
strong motors on the petals will turn it right-side-up. (NASA/JPL) 


roll down specially built ramps on the 
petals, which protect it from getting 
tangled up in the remains of the airbags, 
or falling and being damaged. 

It is estimated the time taken from 
when the Lander touches down to the 
time the Rover rolls onto the Martian 
soil will be about three hours. 


The Rover 


The Rover has six 25cm wheels, each 
driven by its own motor. The front and 
back two wheels have their own steer- 
ing motors, to allow the Rover to turn a 
full 360° on the spot. This is designed 
to allow the Rover to escape any tight 
situations it may find itself in. 

The suspension setup is known as 
a “rocker-bogie” system which can 
swivel its wheels to arc around cor- 








With the parachute deployed, three retrorockets fire their 
engines, suspending the lander 10-15m above the Martian 


ners. Rocker suspension systems pre- 
vent the vehicle from moving up or 
down a great deal whilst traversing 
rocky terrain and even out the weight 
distribution across all wheels. Through 
careful weight distribution and the ad- 
vanced suspension system, the Rover 
can withstand being tilted to 45° in any 
direction without overturning. 

As a safety mechanism, however, 
the control software will avoid getting 
the vehicle into any position where 
the tilt exceeds 30°. 

On flat ground the Rover has a maxi- 
mum speed of 5cm per second. How- 
ever, in order to avoid getting stuck, 
the control software causes the Rover 
to stop and assess its location every 
few seconds. This results in an aver- 
age speed of around 1cm/sec or 36 





surface. It then drops onto its own deployed airbags. 
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The Rover undergoing testing on a simulation of the Mars surface. The real 
mission is scheduled to run for 90 Martian days. Conversion factor: 1 Dayy 








be hy Nd 


24Hp, 38Mg and 22S,, (about 92-and-a-bit De!) (NASA/JPL) 


metres/hour. (It won’t be able to es- 
cape any war-like Martians!) 

Driving the Rover consumes around 
100W. This is supplied by solar pan- 
els generating about 140W while they 
are illuminated for the four hours of 
each (Martian) day. For the rest of the 
time two rechargeable batteries pro- 
vide power to the Rover. 

The mission is scheduled to run for 
90 Martian days, during which time 
the solar panels will become increas- 
ingly coated with dust. By the end of 
the mission, their generating capacity 
will be reduced to 50W. 

This phenomenon was initially ob- 
served during the 1997 Pathfinder 
mission and is one of the factors which 
will ultimately end the mission. 

The Rover Electronics Module 
(REM) processes information from the 
various sensors, power systems and 
communications links to control the 
Rover and send data back to Earth. 
The REM contains 128Mb of DRAM 
and 3Mb of EEPROM. 

This does not sound like a great 
amount but specialised memory chips 
must be used to safeguard against data 
loss from the extreme radiation en- 
countered in space, as well as the 
possibility of power outages. 

To put it into context, these Rovers 
will have around 1000 times the 
memory capacity of the Rover aboard 
the Pathfinder mission. 

A fair proportion of the computing 
power is dedicated to running the 
IMU, or Inertial Measurement Unit. 
This provides triaxial information on 
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its position, allowing the Rover to 
make precise vertical, horizontal and 
yaw movements. 

Another function of the Rover soft- 
ware is to perform constant system 
health checks, ensuring that the tem- 
perature is regulated and that the power 
systems are functioning, for example. 


Communications systems 


The Rovers employ a complex com- 
munications system to send data back 
to Earth. Direct communication to 
Earth, via either low gain (omni- 
directional) or high-gain (directional) 
antennas, is one option. 

In addition, the Rovers can com- 
municate directly with Mars-orbiting 
craft, such as 2001 Mars Odyssey and 
the Mars Global Surveyor satellites. 
These satellites can then relay infor- 
mation back to Earth. 

Using a combination of these two 
techniques, the Rover can maximise 
possible transmission times (as the 
relative positions of Earth, Mars and 
the satellites will affect which is the 
suitable means of transmission). 

The data rate between the Rover 
and Earth varies between 3,500 bits/ 
second and 12,000bps, depending on 
various environmental factors. The 
data rate to the orbiting satellites, on 
the other hand, is 128,000bps, so this 
form of relayed communications is 
used wherever possible. 


Visual systems 


Rovers carry nine onboard cameras. 
Four are for hazard avoidance while 


two are used for navigation. 

The four hazard-avoidance cameras 
are mounted on the bottom at the front 
and rear of the Rover. They operate, in 
black and white, to build a three di- 
mensional map of the surrounding 
terrain extending 4m around the ve- 
hicle. 

Onboard image processing software 
allows Rover to think for itself, in addi- 
tion to commands issued to it from 
Earth, in order to provide an additional 
safeguard to avoid obstacles. 

The two navigational cameras are 
mounted atop the Rover’s mast, to 
provide a stereoscopic 45° view of the 
terrain in front of the cameras. These 
images are used to support naviga- 
tional planning by scientists and en- 
gineers back on Earth. Motors within 
the mast assembly allow the cameras 
to rotate. 


Head and neck 


Giving the Rover its distinct ap- 
pearance, the 1.4m Pancam Mast As- 
sembly serves two functions. It acts as 
a periscope for the Mini-TES scien- 
tific instrument which must be housed 
within the Rover body for thermal 
reasons. Secondly, the mast provides 
a high vantage point for the cameras. 

Built into the mast assembly is a 
motor which can turn the cameras and 
Mini-TES 360° in the horizontal plane. 
A second motor, responsible for eleva- 
tion, can point the cameras 90° above 
and below the horizon. A third motor, 
dedicated to moving the mini-TES, can 
rotate this instrument from 30° above 
and 50° below the horizon. 


Robotic arm 


More than just another gadget to 
convey human-like characteristics, the 
Rover arm, also called the Instrument 
Deployment Device (IDD), manoeu- 
vres the geological instruments for ex- 
amining the Martian rocks and soils. 

IDD has three joints, a wrist, elbow 
and shoulder joint. At the end of the 
arm is cross-shaped turret which ro- 
tates to whichever of the four scien- 
tific instruments is needed at the time. 

When the Rover is moving on to its 
next destination, the arm is folded 
onto itself around the elbow and rests 
in the front of the Rover body, safe 
from harm. 

When it is needed it simply ex- 
tends, selects the appropriate tool and 
goes to work. The four instruments 
are as follows: 
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Rock abrasion tool (RAT) 

The RAT is a powerful grinder 
weighing just 720g, able to create a 
hole 45mm in diameter and 5mm 
in depth into solid rock. 

Three motors drive the abrasive 
grinding head. When a fresh rock 
surface is exposed by RAT, it can be 
examined by Rover’s other scien- 
tific tools. 

Microscopic imager (MI) 

The MI is a combination of a mi- 
croscope and a CCD camera (1024 x 
1024 pixels) which will provide 
close-up views of the surface de- 
tails of soils or rocks, especially 
rocks previously operated upon by 
the RAT. 

Mossbauer spectrometer (MB) 

The MB is a spectrometer which 
is designed to provide the specific 
compositions of iron-rich minerals 
which predominate on Mars. 

The measurement head of the MB 
resides on the end of the robotic 
arm, with the associated electron- 
ics taking shelter in the Rover’s 
Warm Electronics Box (WEB — in- 
sulated using gold sheeting and very 
precisely temperature regulated). 

To take a measurement, the sen- 
sor head is pressed against the rock 
or soil sample for a 12-hour period. 

Alpha Particle X-Ray Spectrometer 
(APXS) 

Another tool designed to deter- 
mine the chemical composition of 
the surface of Mars, the APXS meas- 
ures emitted alpha and X-ray parti- 
cles from rock and soil samples. 


While the Rover can communicate directly with Earth, it will usually use the 


At the end of the robotic arm is the RAT, a powerful grinder which can make a 








hole 45mm in diameter, 5mm deep. The grindings can then be analysed using a 
range of on-board scientific equipment. (NASA/JPL) 


Alpha rays are emitted by radio- 
active decay, indicating the pres- 
ence of various isotopes. X-rays will 
be reflected, like light or micro- 
waves, from the surface in amounts 
depending on composition. 

Like the other instruments in the 
arm, the APXS electronics reside in 
the WEB. A single APXS measure- 
ment will take several hours at least, 
in order to gather enough useful data. 


Mast instruments 


In addition to these four instruments 
residing in the Rover’s arm, there is 
other scientific apparatus in the 
Pancam Mast Assembly, as follows. 





Odyssey spacecraft (in orbit around Mars) as a repeater, with data transmission 
rates to Earth up to 50 times faster compared to direct transmission. (NASA/JPL) 


12 SILICON CHIP 





Miniature Spectrometer (Mini-TES) 

The Mini-TES is a standard spec- 
trographic device which is used to 
determine the composition of rocks 
and soils. It does this by analysing 
their patterns of reflected thermal 
radiation, which vary based upon 
the composition of the material. 

A goal of the Mini-TES is to search 
for materials which owe their exist- 
ence to a presence of water such as 
clays and carbonates. 

The body of the Mini-TES is in 
the chassis of the Rover, where the 
mast meets the base. At the top of 
the mast is a periscope which moves 
around in various directions and 
focuses light down through the mast 
towards the Mini-TES apparatus. 

Pancam 

Mounted atop the mast, the 
Pancam is an ultra-high resolution 
CCD imaging system. Weighing just 
270g, it can produce image mosaics 
with resolutions as high as 4000 
pixels high and 24,000 pixels around. 
A filter wheel sitting in line with the 
Pancam lens provides imaging 
within various wavelength bands. 


Seven months to go! 


All told, when the Rovers arrive at 
Mars during January 2004, they are 
set to provide the most amazing in- 
sight into the planet to date. sc 





Acknowledgement: Thanks to NASA 
and the Jet Propulsion Laboratory for 
the information and photographs used 
in this feature. 
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An “eggsotic” barnyard 
electronics project, just 
submitted by Simon 
Goldstone, a rural 


Queensland reader, uses 


an “08” to control his 
chookhouse door for 
automatic sunset and 
dawn operation. 
Naturally several inter- 


lock safety features have 


been added, so chooks 
are not beheaded 
(“picaxed” — maybe 
that’s what it means ?! 


or left on the wrong side 


of the motorised door. 
The score so far has the 
“hentertained” chooks 
now well ahead of the 
night-prowling foxes. . . 


control of a small 2-lead DC mo- 
tor, using “08”-generated PWM to 
alter spin rate. Without such efficient 
digital power pulses, speed control 
would have been wasteful of supplied 
energy and could even lead to transis- 


[: May we introduced PICAXE 


tor or “pot”(variable resistor) burnout. ° 


Although the “08” is obviously a 
budget microcontroller, often strug- 
gling with demanding applications 
that its big brothers “18A” and “28A” 
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Motors, servos and 
A GADONOUSS 
Hoor Lon trol 
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more easily tackle, its ability to han- 
dle such real world tasks justifies fur- 
ther motor punishment! 

The “big kid” in most of us natu- 
rally means that one of the most en- 
tertaining aspects of electronic cir- 
cuits relates to their control of mov- 
ing devices. Many of us still maybe 
glance admiringly as remote control 
garage doors and the like “do their 
stuff’, with even perhaps a nod to 
centuries of engineering develop- 
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by Stan Swan 





ments that yielded such (now) com- 
monplace devices. Engineering often 
evolves from ingenuity of course! 
Thus it is with this month’s appli- 
cation. Sick of having his chooks dis- 
appearing at the hand (mouth?) of 
some cunning foxes, our reader de- 
vised a way of fitting a motorised 
door to his henhouse which auto- 
matically closed the door at sunset 
and opened it up again at sunrise — 
times when the pesky foxes knew that 
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rule 0.22 might even things up. 

We’re not even going to try to de- 
scribe the door mechanics — that's up 
to you, even though the photos over- 
leaf show it in some detail — and you 
may care to add more code to do more 


TRANSISTOR 





R CONTROLLER 


The circuit diagram of the chookhouse door controller. It’s not meant to be a 
constructional project as such (though it will work!) but more of a source of 
ideas for you to experiment with. This circuit does not show the usual pin 7 
program/run switch nor the pin 2 programming input. 


Two of the “motor” types we’re discussing in this issue. The two at left are high- 
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things than our farmer did. 
First, let’s look at some of the types 

of “motors” you will come across. 

1: Small DC motor types 


We know how easy it is to drive a 


revving, low-voltage DC types, geared down to a usable speed (and to gain extra 
torque). At right is a disassembled radio-control servo. Note that it too contains 
a small DC motor inside, along with control circuitry. 
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Again, not so much a project as an 
example of a PICAXE application, this 
shot of the chookhouse door shows 
how the door is raised and lowered 
(gravity pulling it down). 







small DC motor with the PICAXE (cir- 
cuit and code in last month’s issue). 
Such a motor was used for the 
chookhouse door (see photos over 
page). 

However, typical 2-lead permanent 
magnet DC motors usually spin at 
such high speeds (~10,000 RPM) that 
direct coupling to their rotating shafts 
is difficult unless gearing is used. 

Although hobbyist gear sets can 
give versatility and speeds down to 
only a few rpm at good torque, fric- 
tion losses. may be crippling unless 
using more costly units such as 
Tamiya. 

Exact positioning needs may be 
tricky but could use sensors such as 
LDRs (which can be influenced by 
stray light/dirt/insects), magnets (ac- 
tivating reed switches or Hall Effect 
devices), mechanically operated 
switches, ultrasonics, resistive or even 
capacitive proximity changes. The 
choice often relates to reliability. 

Spin direction control, however, 
can be as simple as swapping over 
supply lead polarity, perhaps via 
DPDT (Double Pole Double Throw) 
switches and relays. H bridges (named 
for their “stretched out” rectifier 
bridge style design, with a motor at 
the H crossbar) simplify control but 
cheap motor driver ICs such as the 
Unitrode L293D streamline even this 
— as used on the Rev. Ed AXE023 
controller board. 

As they rotate, normal brush and 
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BASIC PROGRAM LISTING 


(This can also be downloaded from http://picaxe.orcon.net.nz/chookfox.bas) 


start: 
pins = 0 
readadc 1 ,b0. 
if bO >= 43 then raise 


if bO < 43 then lower 
raise: 

low 4 

high 2 

pause 500 

low 2 

goto up 


up: 

readadc 1 ,b0 

if bO < 64 then lower 
if bO <= 107 then pre 


high 0 
pause 500 
low 0 
wait 30 
goto up 
lower: 
low 2 
high 4 
pause 500 
low 4 
goto down 
down: 
readadc 1 ,bO 
if bO > 107 then raise 
if pin3 = 1 then warn 


if pin3 = 0 then rest 


goto down 
warn: 
for b1 = 1 to 20 
high 0 
pause 20 
low 0 
pause 500 
next b1 
pause 500 
goto down 
pre: 


high 0 
pause 20 
low 0 
pause 100 
high 0 
pause 20 
low 0 
wait 10 
goto up 
rest: 


sleep 300 
goto down 


‘reset outputs to low 

‘read Idr on pin 1 

‘this value is to kick start the system after 

‘initial powerup (ie after battery charging) 

‘as above 

‘this routine raises the door 

‘make sure the lowering output pin 4 is kept low 

‘send up command from pin 2 to latching relay via up transistor 
‘hold high for .5 seconds 

‘send pin 2 low. Relay will have latched. 

‘once door has been commanded to raise move on 
‘monitoring routine of opened door 

‘monitors open door and waits for pre close command 


64 is the value of the door closing command 
‘this value is included to give a visual warning 
‘via the LED on output 0 that door closure is approaching. 
‘this is a monitor function to indicate the system is active 


‘this routine lowers the door 

‘ensures the raise output is kept low 
‘send down command from pin 4 

‘hold pin 4 high for .5 seconds 

‘return pin 4 low. relay will have latched 


‘this routine monitors the door once it is down 
‘commands raise routine when enough light available 
‘pin 3 monitors the down microswitch. A visual 

‘output on pin 0 alerts that door is not closedwhen dark 
‘this line added to avoid recurring problems with 

‘false triggering during darkness 


‘this routine is the warning output from pin 0 
‘sets no. of flashes of LED 


‘keep pin 0 high for .02 seconds 
‘keep pin 0 low for .5 seconds 
‘wait .56 seconds 


‘this routine added to give a visual aid so one can see that the 
‘system is armed for closing just before dark.Very useful 


‘keep pin 0 high for 20 milliseconds 


‘keep pin 0 low for .1 seconds 


‘wait 10 seconds 


‘the rest sequence to conserve power but mainly to stop 
‘false triggering during darkness which can cause the 
‘door to get spurious up commands 


www.siliconchip.com.au 


commutator DC motors often gener- 
ate appalling electrical noise which 
needs filtering via capacitors across 
the motor terminals. Without this a 
PICAXE may be so confused with the 
“hash” that it ceases responding. 

Separate power supplies, needed 
of course on more powerful systems 
drawing many amps, help reduce 
hash too. 


2: 3-lead RC servos 


RC stands for Remote or Radio Con- 
trol. Servos are very commonly used 
for radio controlled model aircraft and 
boats still contain a small DC motor. 

But they also have a precision gear- 
box, control electronics and a vari- 
able resistance (potentiometer) inside. 
The pot acts as a feedback device for 
the internal circuitry to inform of ex- 
ternal shaft rotation angle before it 
“holds”. 

Control is by a single wire pulse 
width — an easy task for a PICAXE. 
Just as easy is the code to achieve the 
right pulse width. 

By convention, 1.5ms-wide pulses 
(1500ps), with 20ms pauses between, 
set the servo shaft to its centre, or 





In Australia and New Zealand 
TAKE YOUR PIC: 
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MicroZed have the whole lot on their shelves 
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tion (the exact position 
depending on the exact 
pulse width). Similarly, 
pulse widths between 
1.5ms and 2ms turn the 
shaft in the right direc- 
tion. 

In the absence of any 
further change of pulse 
width, the servo holds po- 
sition with good torque — 
the action (and sound!) is 
akin to aircraft flaps being 
extended. 






H-bridge circuit operation. It looks somewhat 
like a “bridge” rectifier with the DC motor 
across the junction (of transistors in this case). 
The motor can be run in either direction by 
turning on the appropriate pairs of transistors. 
Turning on Q1 and Q4 makes motor current flow 
from +ve to -ve, rotating the motor one way, 
while turning on Q2 and Q3 reverses the motor 
current flow, also reversing the rotation. 


Another view inside a servo, this time 
from the underside. You can just see 
some of the control electronics under 


“Pulsout” and the PC board. 


“Pause” and Pause — where have we heard 
The PICAXE’s “pulsout” —_ that before? 

command can give us the . 

exact pulse length required Connecting a servo 

neutral, position. We use both those | —remember (from our March foray into Simply connect the servo’s white 

terms, pulse and pause, deliberately, _PICAXEADC)thattheycanbetimedto control wire straight to the PICAXE- 

for reasons you'll see shortly. microseconds — and the pause com- _08’s output 2. The red (+) and black 
Pulse width variations downto1ms mand can give us the required spac- servo power leads, conveniently 4.8V 

turn the servo shaft in the left direc- ing between the pulses. Aha! Pulse at modest currents, need the usual back- 













Driving servos and steppers 
with the PICAXE-08 







bs 





Testing a stepper here is remarkably similar to our 
earlier solar motor set up (last month’s issue) but with 
duplicated 4.7kQ and BC547s on I/O output 1 (IC pin 6) 
to give two active output pins. The PICAXE-08, which is 
only able to source (supply) ~20m4A at each output, has 
insufficient stepper drive capability alone of course. 
Here’s the testing code ... 













A garden-variety servo (the budget DSE P-9061 — appar- ce te exercise Jaycar YM2752 Bipolar 4 wire Stepper 

ently generic with Futaba/Hitec, etc servos) connected to ; pairs —_ . 

the PICNIK box for testing. The servo white (data) wire motor just ”rocks” since H-bridge or translator IC etc needed for 

connects directly to the PICAXE I/O channel 2 (pin 5) full spin 

while (red and black) power connects to the 5V lines. Runs OK on 4.5V although stepper rated 7.5V 250mA. Use small 

Note the capacitor and diode across the servo power. signal BC547 

Here’s some PICAXE code to try it out: ‘Alter pulse periods and pause durations for different effects. Ref. 
article & pix too 



















loop: 

for b1= 1 to 30: pulsout 2,100: pause 20: next b1: wait 1‘ 1mS stepdemo: 

pulses = L for b0 = 0 to 10 “ pulse loop 

for b1= 1 to 30: pulsout 2,150: pause 20: next b1: wait 1‘ 1.5mS pulsout 1,5000:pause 500 ‘Pin 1 5000 microsec pulse (= 5mS) 
pulses =Neutral pause 20 ‘ Brief pause 20mS 

for b1= 1 to 30 :pulsout 2,200 :pause 20 : next b1: wait 1‘ 2mS pulsout 2,5000:pause 500 ‘Pin 2 5000 microsec pulse (= 5mS) 
pulses = R pause 20 ‘ Brief pause 20mS 

goto loop next bO ‘ repeat until completed 
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References and 
parts suppliers... 


1. “Practical Electronics for Inventors” 
Paul Scherz — McGraw-Hill 2000 
(DSE B1636). Much in the “Robot 
Builders Bonanza” style, but with 
superb general electronics insights 
and exquisite line’ drawings. 


N 


“Easy Step’n — An Introduction to 
Stepper Motors” David Benson — 

Square1Electronics www.stepper- 
stuff.com (Jaycar BS1504). Costly 
but perhaps the definitive work. 


3. Jaycar — 3 Volt gear and hobby motor 
sets (YG2730 etc), 12V DC latching 
“relay (SY4060), limit switches 
(SM1308), LDR (RD3480), plus low 
power 4- wire stepper (YM2752 ~$15) 


> 


. Dick Smith — general purpose RC 
Servo (P9061 ~$20), 3 Volt Tamiya 
motorised gear sets (P9057 or P9051 
~$15) and sundry parts. 


htm —- stepper motor animations!! 


— links detailing PC disk drive steppers 


. Www. nutsvolts.com — Bulletin Board 
for US “Nuts & Volts” monthly mag. 


8. www.picaxe.co.uk Revolution 
Education — Forum pages especially 


9. www.picaxe.com.au or 
www.microzed.com.au — MicroZed 
(official Australian agents) 


10: www.technologicalarts.com/ 
myfiles/data/L297D.pdf - 


L297D data sheets 


11: www.picaxe.orcon.net-nz — 
author's enthusiastic web site with 
many links. 


EMF diode and good sized (220nF’?) 
hash-taming capacitor across them. For 
“setting your feet wet” with PICAXE- 
controlled motors, these servos look 
near ideal. Recommended! 


3: Stepper Motors 


Stepper Motors, although today’s 
electronic workhorses, contrast with 
servos in their demanding external 
drive circuitry — they’re certainly not 
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WYSIWYG. You’ve only got to look at 
the “simple” stepper on Fisher and 
Paykel “smart washers”, then check 
their attached swag of drive electron- 
ics to see this! 

Steppers are digitally-controlled 
brushless motors (you can feel them 
“cog” when spun with your fingers) 
that rotate a small “step” (often 7.5°) 
as each clock pulse is applied via 
external circuitry. 

There are many types, with 8, 6, 5, 
or 4 leads — universal, unipolar and 
bipolar — the latter 4-wire types being 
cheapest but trickiest to drive. 

A good source of stepper motors 
for hobbyist experimentation is old 
PC disk drives. (Modern drives tend 
to use voice coil actuation, not step- 
pers). 

All steppers tend to be power hun- 
gry and often run off higher voltages 
(eg, 12V on PC disk drive types), so 
straight control from a 4.5V PICNIK 
box looks dicey. However, there are 
5V steppers available. 

They have no internal electronics — 
just coil pairs — so identification of 
the coils with a multimeter on Ohms 
is relatively easy when working out 
where all the wires go! 

Controller ICs abound — especially 
the Allegro UCN5804 Stepper Motor 
Translator and SGS-Thompson’s 
L297D Bipolar Translator. These 
greatly reduce the cost, bulk and in- 
convenience of discrete devices. 

For a PICAXE insight however, near 
direct connection with a cheap bipo- 
lar model (Jaycar YM2752 — actually 
a Berger Lahr RDM37/6G = Revers- 
ible Digital Motor 37mm diam/6-pole) 
proved possible. 

The unit is only “exercised” here 
and doesn’t spin, since pole pairs 
need alternating supply voltages and 
polarities for rotation. 





It’s quite easy to work out 
the various coil 
connections in a stepper 
motor because they are all 
isolated from each other. 
A fairly low resistance 
indicates a coil. Working 
out the start and finish of 
each coil is a little more 
difficult - the easiest way 
is to pulse each coil in 
turn and note the way the 
shaft turns. From this you 
can work out coil polarity. 


This diagram of a bipolar stepper 
(after “Practical Electronics for 
Inventors” [Scherz]) illustrates how 
the windings are connected together 
to achieve rotation. It is up to the 
drive circuitry to energise the coils at 
the right moment. 


If you’re determined to spin those 
wheels with this budget low power 
unit, it’s suggested the cheap, spe- 
cialised driver ICs be used, although 
I'll be delighted to hear of any “straight 
8” workarounds! 

And don’t forget to feed those 
chooks! 

Hey, maybe a PICAXE-controlled 
chook feader could be next... g¢ 


TSU ILe 


PICAXE data communications 
(with a new use for damp string!) 


These “08”s can also reach out, 
With datacomms part of their clout, 


Tee) 
Almost ANN (*refer quotes), 
To yield more applications — no doubt ! 
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PICAXE APPLICATION SPECIAL 


PICAXE Telep one. 
intercom/Interface 


Here’s a very commonly requested circuit: 
something to link two telephones together so 
they actually work! It works with just about any 
modern (ie, touchtone-type) phone — and will 







SL’ i 


Design by 
David Lincoln 


even work with cordless phones or a 
combination of cordless/corded models. 


score a phone or two for his/her junk box. None of 

them are ex-rental, of course — they have just 
somehow materialised. But wouldn’t it be nice if you 
could actually do something with them — like make them 
talk to each other? 

Here’s a simple circuit which does exactly that. It’s 
based on our new best friend, the PICAXE-08, which 
means it is dirt cheap and easy to build. When either 
phone is picked up, the other one will ring until it is 
answered or the other phone is hung up. 

And the really good news is that your calls don’t cost 
you a cent. 

Whether you build this as a toy for kids (that’s what the 
circuit was originally designed for), as an intercom be- 
tween rooms or even buildings of your home, business, 
factory, whatever; serious or flippant . . . this will do it. 

Its range will depend to some degree on the cabling you 
use but could easily be a couple of hundred metres or so. 
And as we said before, you can even use cordless phones 
(or one of each) and make a fully wireless intercom. 

Incidentally, phones make really great intercoms in 
noisy areas because the earpiece is so close to the ear — 
and you can yell into the mouthpiece to get the message 
across! 


ae just about every hobbyist has managed to 


Connecting two 
phones 


Unfortungesff1 it’ s 
not simply a ‘matter of 
plugging one phone 
intot’other and expect- 
oo ing them to work. 
Phones rely on signals, 
voltages, etc from the 
telephone exchange — 


= 
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so all we have to do is simulate the phone exchange, right? 

That’s pretty much how this circuit works. And we 
don’t need a big building full of electronics! Fig.1 shows a 
block diagram of what is required. 

A line interface does exactly what its name suggests: 
interfaces each phone to the line. That means we need 
two of them. We also need a transmission bridge, which 
connects the speech signals together. A controller deter- 
mines when one phone is taken “off hook” (ie, the re- 
ceiver is lifted) and so rings the other phone. Finally, a 
power supply provides all the voltages necessary to sia ey 
the whole thing work. 

Fig.2 shows the circuit diagram, again broken pypiato 
its functional blocks. First of all, we will look atoné of the 
mplieated at first 








line interfaces. These may look a little co 

‘but they are really quite simple. : 
It works like this: when relay RLY44 4s at rest (normally 

closed), power is supplied to, Ahe line via the two 330Q 



















Fig.1: the Telephone Intercom in block diagram. You 
can compare these blocks to the circuits in Figs.2 & 3. 
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resistors. With a supply of around 30V, this means line 
current will be around 35mA (depending on the line 
resistance and type of phone). 

When RL1 pulls in, the normally open contacts close 
and “ring current” flows in the phone line, causing the 
phone to ring. 

What causes RL1 to pull in? The circuit detects an “off 
hook” condition by measuring the voltage across R2 (a 
330Q resistor). Zero volts across R2 means there is no 
current flowing, therefore the other phone is on-hook. 
When the phone is off-hook there will be up to 12V across 
R2 (again, depending on the line resistance and type of 
phone). 

The circuit around the base of Q1 performs the off-hook 
detection. R4, R5 and R6 form a voltage divider network 
across R2. Their combined resistance is high enough to’ 
have no effect on the line current. C1, in conjunction: with 
R4 and R35, filters out any AC components whi nig may be 
present in the line current. A 

The lower half of the voltage dividery RS ‘nd R6, turn 
Q1 on and off. When line current.flows, the voltage at 
their junction is high enough. to-fdlly turn Q1 on. The 
voltage at Q1’s collector is. corfipatible with TTL levels 
and is fed directly into thé PICAXE, which is programmed 
to detect this as “offHo6k”. 


PICAXE TELEPHONE INTERFACE 
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Fig.2: everything except the power supply. The two line interfaces are identical; the green labels are explained in 
the text. Components/connections marked * are only required while programming the PICAXE-08. 





Q2 and its associated 
10kQ base resistor (R8) 
form a circuit which 
will operate RLY1 
when there is a TTL- 
level signal at the “ring” 
terminal of the line in- 
terface. Obviously, this 
signal also comes from’ B 
the PICAXE. Af” 

D1 protects the'transistor from the back-EMF generated 
when RLY, réleases. 

The-$péech signal appears directly across the speech 
terthinals of the line interface and is connected to the 
~other line interface via the transmission bridge (two 2yF 
“ capacitors). These capacitors block DC while allowing the 
speech signal (AC) to pass. Some of the speech signal will 
be lost due to R2 and R3. In a simple circuit such as this, 
with reasonably short distances between phones, there 
should be no problem, with enough speech signal left 
over to “drive” the other phone. 


The controller 


The PICAXE-08 microcontroller is programmed to read 
the the status of the off-hook signals from each phone and 





aoe oe 























Ye 
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Parts List - PICAXE Telephone Intercom/Interface 


Interface Unit 


Semiconductors 

1 PICAXE-08, programmed  (IC1) 

4 BC548 NPN transistors (Q1,Q2) 
4 1N4001 1A power diodes (D1, D2) 


Resistors (0.5W, 1%) 
2 47kKEQ 4 33kQ 1 22kQ 
2 4702 1W 4 33002 1W 


Capacitors 
2 2.2uF electrolytic (C1) 
2 2uF non-polarised 


3 10kQ 


Miscellaneous 
2 12V relays, SPDT contacts (RLY1, RLY2) 


“Components of second (identical) interface not 
numbered on circuit diagram 


then use logic to provide ring signals to the phones. 

We are not going to re-invent wheels by telling you how 
to program your PICAXE-08; that’s the purpose of Stan 
Swan’s “Fun With PICAXE” series which has been run- 
ning in SILICON CHIP since February of this year. 

Suffice to say that the 10kQ and 22kQ resistors are only 
required while programming (in fact, they may well be 
part of your programming setup) and can be removed 
once programming is accomplished. We imagine that 
anyone building this project will program the PICAXE out 
of circuit. 

Software for the PICAXE is pretty straightforward — it is 
shown in a separate panel. 


The power supply 


The power supply circuit is shown separately in Fig.3. It 
supplies ring current, around 30V DC, 12V DC and 5V DC. 


BD139 Q1 


Fig.3: the power supply provides three DC outputs as well as the ring 
current. It is designed to operate from a 12V AC plugpack (12V DC will not 
work!). Transformer T1 is a small 240V:30V model used backwards. 
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Power Supply 


Semiconductors 

1 BD139 NPN power transistor (Q1) 

1 7812 12V positive regulator (REG1) 
1 7805 5V positive regulator (REG2) 
2 1N4001 1A diodes (D1, D2) 


Capacitors 

1 470uF 35V electrolytic (C1) 

1 1000yF 35V electrolytic (C2) 

1 1000uF 50V electrolytic (C3) 

1 100puF 50V electrolytic (C4) 
4 100nF monolithic (C5-8) 


Resistors 
1 1kQ 


Miscellaneous 
1 240V to 30V, 20-30VA transformer 
1 12V AC 1A plugpack 





The output from a 12V AC plugpack is rectified by a 
voltage doubler circuit consisting of the two 1N4001 
diodes, C1, C2 and C3. This produces around 32V (give or 
take, depending on the regulation of your plugpack) across 
C3, the main reservoir capacitor. This capacitor also pro- 
vides a low impedance return path for the ring current. 

Half of the power supply output feeds a 12V regulator 
(REG1) then a 5V regulator (REG2) to give the +12V and 
+5V rails required by the line interfaces and controller. 
The 100nF capacitors around the regulators should be 
monolithic type; they bypass the supply lines to help 
prevent parasitic oscillations in the regulators. 

Q1 and its associated components form an active filter 
for the 30V supply. Any ripple across C3 would be heard 
as a very annoying hum in the phone earpieces and the 
filter reduces that hum to inaudible levels. 

The ring current is supplied by a 240V to 30V mains 
transformer connected back- 
wards. This transformer needs 
to be rated at between 20 and 
30VA. With a 12V input on the 
30V winding, the output will 
be about 100V — enough to give 
you a nasty bite. So keep your 
fingers away from the ring cur- 
rent circuitry! The voltage will 
of course drop under load. 


Construction 


No PC board is provided for 
this project, the original being 
lashed together. Some readers 
may like to go the trouble of 
designing a PC board — it 
would make for a neater 
project. 

Regardless of which physi- 
cal method is used, construc- 
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tion proceeds as would any project — smallest compo- 
nents first, polarised components, semiconductors then 
“hardware”. Don’t mount the PICAXE-08 yet — however, 
an IC socket is a good idea. 

Resistors R1 and R2 can get hot, so they should be 
mounted a few millimetres above any board to allow air 
circulation. 

It is NOT a good idea to use standard phone sockets or 
jacks for this project. Obviously it cannot be connected to 
the public phone network (not only will it not work, it’s 
illegal!) so to avoid the possibility of someone doing this 
by mistake, we suggest some other form of 2-pin plug and 
socket to connect this circuit to your phone lines. 

You will of course need a standard (modular-type) plug 
to connect to the majority of phones. 


Testing 


Ensure there are neither phones nor microcontroller 
plugged in. Apply power from the 12V AC plugpack (note 
that it must be AC, not DC) and measure the voltages out 
from your power supply. The main DC supply should be 
around 30-32V or so — the exact value is not critical and 
will vary a little depending on the mains voltage and the 
quality of your plugpack. 

The 12V and 5V supplies should be pretty-well spot on, 
as they are coming from regulators. 

Using an AC range on your multimeter, measure the 
ring voltage (the output from the transformer). It should 
be about 100V (and remember, it can bite a bit!). 

If all voltages are OK, disconnect power and wait until 
the capacitors have discharged. Plug in the PICAXE (as- 
suming you have programmed it already!) and both phones. 
Reconnect power. 

When you lift one phone the other phone should ring. 
When it does, pick it up and verify that the ring stops. If 
the ring continues, it will be heard as a very loud buzzing 
noise in the earpiece (don’t put it against your ear as it 
could be quite painfull). 

If all is well and the ring has stopped, check that you 
can talk into one phone and be heard in the other. 

Duplicate the testing for the other phone. If all checks 
out, well done! 


Aw shucks! It doesn’t work! 


If the power supply voltages are not as they should be, 
check your wiring and component placement. There is 
very little else that could be wrong with the power supply. 

If a phone doesn’t ring, first check both line circuits. 
Use a multimeter to check the voltage between the phone 
terminals with the phone disconnected — it should be 
nearly the same as the DC output of the power supply. If 
that’s OK, measure the voltage across R2 with the phone 
on-hook and off-hook. It should be zero on-hook and 
around 6-12V off-hook. 

Repeat the voltage checks, on-hook and off-hook, at the 
collector of Q1. This time it should be about 5V and less 
than 0.5V respectively. 

To test the ring, disconnect power and wait for the 
capacitors to discharge. Remove the microcontroller, then 
reconnect power with both phones connected. Using a 
jumper lead, temporarily connect the ring terminal for 
each line to +5V. 

Verify that the relay operates and the phone rings. 
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Telephone Intercom - PICAX-08 Code 


main: 
let bo =0 
loop: 
if pin4 = 1 and pin3 = 1 then atrest 
if pin4 = 1 and pin3 = 0 and bO = O then 


ring1 
if pin4 = 0 and pin3 = 1 and bO = 0 then 


ring2 

if pin4 =0 and pin3 = 0 then clearing 

goto loop 
atrest: 

low 1 

low 2 

let bO = 0 

goto loop 
ring1: 

high 1 

goto loop 
ring2: 

high 2 

goto loop 
clearing: 

low 1 

low 2 

let bO = 1 


goto loop 


If all else fails, try substituting another phone or two 
(use phones that are known to be working). Note that 
older phones equipped with mechanical bells many not 
work properly with this circuit. 


Your phone lines 


Note our comments before about NOT connecting this 
system to the public phone system. 

Because it is a fully private system, you can use virtu- 
ally any 2-wire cable between the phones. 

Phone wire is an obvious choice but you could use 
speaker wire, bell wire, even two strands of fence wire if 
they are on insulated posts! (Well, at least when the posts 
are dry!). 

And if you’re in the bush its probably a good idea to 
keep your phone wiring well away from any electric fence 
wiring ! 

The circuit should work with lines up to several hun- 
dred metres in length (depending on the type of wire used 
and most particularly the resistance). In fact, the line 
resistance will be the main factor in determining dis- 
tance. 

Standard 0.5mm phone wire should be OK up to say a 
couple of hundred metres; longer runs may need thicker 
wire. 

And while-there are regulations which don’t allow you 
to connect this to the mate’s place next door (ie, over the 
boundaries of your property), we could never condone 
your breaking those rules... 

sc 
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PICAXE-08 & 
Port Expansion: 


Everyone is raving about the PICAXE-08. It’s 
tiny, cheap and is so easy to program that even 
beginners can do it. There is one major drawback, 

though: it only has five pins available for input _ by 

and output ports. Not any more, it ain’t! David Lincoln 


PICAXE APPLICATION SPECIA 


when we need more inputs and outputs (both of of input and output ports in multiples of eight. 
which have significantly more i/o pins) but that Fig.1 shows how. In Fig.1a a 74xx165 is being used to 
would defeat the purpose of using a small, low-cost chip. expand the number of inputs to eight. This requires three 
Fortunately there is a simple solution. By using 74xx165 of the PICAXE ports; one for serial data, one for clocking 


S: we could use the PICAXE-18 or PICAXE-28 and the 74xx595 shift registers, we can expand the number 
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10S eee ee ‘ —_ aaa -The author’s.Port-Expansion unit, | 
Cottaeecerpeccscncneescce bas felattlies........ lashed ap ont 4 Protobgard. ‘This has 
oeeneee oo hae fe eva beeven ean both.inputs (from,a.telephone keypad) 


and outputs (monitored by the LED 
display. The chips top left of the photo 
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Figs. 1a (left) and 
1b (right) show the 
input and output 


port expansion 
(respectively) for 
a PICAXE-08. 
Only one 8-port 
expansion chip is 
shown but these 
can be further 


cascaded as 


required. 





the shift register, and one for latching the data into the 
shift register. 

The 74xx165 also has a serial output port making it 
possible to daisy chain multiple 165’s to achieve even 
more inputs. 

To read 8 input lines from a single 74xx165 the PICAXE- 
08 code is: - 


Symbol latchin = 4 

Symbol datain = pin3 

Symbol ck =2 

Main: 
High latchin 

Loop: 
Gosub bytein ‘Read a byte into b1 
Goto loop ‘Loop forever 

Bytein: ‘Reads a byte of data into b1 
Pulsout latchin, 1 ‘Latch the input register 
Let b1 =0 ‘Initialise data to zero 
For b0 = 0 to 7 ‘Count to 8 
Letb1=b1*2 ‘Shift left 
If datain = 0 then nobit ‘Test for a data bit 
Letb1=b1+1 

Nobit: 
Pulsout clk, 1 ‘Clock the shift register 
Next b0 
return 


In Fig.1b a 74xx595 is being used to expand the number 
of outputs to eight. Once again three 
PICAXE ports are needed; one for serial 
data, one for clocking the shift register, 
and one for latching the data. Like the 
74xx165, the 74xx595 also has a serial 
output port, again making it possible to 
daisy chain multiple 595’s to achieve even 
more outputs. 


Fig.2 combines both of the above circuits 
into one, giving both input and output 
port expansion for the ’08. 


www.siliconchip.com.au 


To output 8 bits from a single 74xx595 the PICAXE-08 


code is: - 
Symbol dataout = 0 
Symbol clk =2 
Symbol latchout = 1 
Main: 

For b3 = 0 to 255 

Let b2 = b3 

Gosub byteout 

Next b3 

Goto main 
Byteout: 

For b0 = 0 to 7 

Letb1=b2 &1 


If b1 = 1 then outhi 
Low dataout 
Goto clockout 
Outhi: 
High dataout 
Clockout: 
Pulsout clk, 1 
Letb2 =b2/2 
Next bO 
Pulsout latchout, 1 
return 


‘Output the numbers 0 thru 255 


‘Loop forever 


‘Output the byte in b2 — b2 is 
destroyed in the process 
‘Count to 8 

‘Mask off low order bit 

Test for output bit 

‘Set output bit to zero 


‘Set output bit to one 


‘Clock the shift register 
‘Shift right 


‘Latch the output register 


Expanding both the input and output ports at the same 
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time can be achieved by combining the circuits of Figs.1a 
and 1b into the circuit of Fig.2. Only five PICAXE ports 
are required because the clock line can be shared by the 
input and output shift registers. That’s just as well, be- 
cause the PICAXE-08 has more than four and less than six 
ports... 

Now that we have eight inputs and eight outputs to play 
with we can run some experiments. By connecting push 
button switches to the expanded input ports and LEDs to 
the expanded output ports, we can show that our port 
expansion unit is working. Fig.3 shows what’s needed. 


Vec 
(+5V) 
PUSHBUTTON 
SWITCH 
(8 REQUIRED) 
TO 74xx195 PINS: FROM 74xx595 PINS: © 


10kQ LED 
(8 REQUIRED) 


1: BITO 
2: BIT 1 
3: BIT 2 
4: BIT3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 


Br MORAN 


serrer oe 


NQOORWN—O 


1 
1 
1 
1 
2 
4: 
5: 
6: 


Fig.3: this little test setup can be built to show that all 
is working properly. 


To copy 8 bits from input to output, the PICAXE-08 
code is: - ; 


Symbol latchin = 4 
Symbol datain = pin3 
Symbol clk =2 
Symbol dataout = 0 
Symbol latchout = 1 
Main: ‘Read a byte into b1 and output it 
from b2 
High latchin 
Loop: 
Gosub bytein ‘Read a byte 
Let b2 = b1 ‘Copy input to output 
Gosub byteout ‘Write a byte 
Goto loop ‘Loop forever 
Bytein: ‘Reads a byte of data into b1 


Pulsout latchin, 1 ‘Latch the input register 


Letb1=0 ‘Initialise data to zero 
For b0 = 0 to 7 ‘Count to 8 
Let b1 =b1*2 ‘Shift left 
If datain = 0 then nobit ‘Test for a data bit 
Letb1=b1+1 
Nobit: 
Pulsout clk, 1 ‘Clock the shift register 
Next bO 
return 
Byteout: ‘Output the byte in b2 — b2 is 
destroyed in the process 
For b0 = 0 to 7 ‘Count to 8 
Letb1=b2 & 1 ‘Mask off low order bit 


If 1 = 1 then outhi ‘Test for output bit 
Low dataout ‘Set output bit to zero 
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Goto clockout 


Outhi: 
High dataout ‘Set output bit to one 
Clockout: 
Pulsout clk, 1 ‘Clock the shift register 
Let b2 = b2/2 ‘Shift right 
Next bO 
Pulsout latchout, 1 ‘Latch the output register 
return 


Almost anything that recognises or runs from a TTL- 
compatible signal can be connected to the expanded 
input and output terminals. Fig.4 shows how to connect a 
7-segment LED display and Fig.5 shows how to connect a 
telephone pushbutton keypad. 


Here is the PICAXE code to display the numbers 0 
through 9 on the 7 segment display: - 


Symbol dataout = 0 
Symbol eck =2 
Symbol latchout = 1 
Main: ‘Output the numbers 0 thru 9 on 
a 7 segment display 
For b3 = 0 to 9 


Lookup b3, ($BE, $82, $DC, $D6, $E2, $76, $7E, $92, 
$FE, $F2), b2 
Gosub byteout 


Pause 500 
Next b3 
Goto main ‘Loop forever 
Byteout: ‘Output the byte in b2 — b2 is 
destroyed in the process 
For b0O = 0 to 7 ‘Count to 8 
Let b1 =b2 &1 ‘Mask off low order bit 


If b1 = 1 then outhi 
Low dataout 
Goto clockout 


‘Test low order bit 
‘Set output bit to zero 


Outhi: 
High dataout ‘Set output bit to one 
Clockout: 
Pulsout Clk, 1 ‘Clock the shift register 
Let b2 =b2/2 ‘Shift right 
Next bO 
Pulsout latchout, 1 ‘Latch the output register 
return 


The following code will read the buttons pressed on a 
telephone keypad and display the result on the LED 
display. To do this we need 10 output lines, more than can 
be achieved with a single 74xx595, so a second ’595 is 
daisy chained to the first to give 8 extra outputs (see 
Fig.5). A similar technique could be used to daisy chain 
195 shift registers to give more inputs. 


‘Keypad input - 7 seg. display output 


‘ b0 bit counter 

‘ b1 temp work data 
: b2 display data 

: w4 output data 


www.siliconchip.com.au 








Fig.4: here’s 
how a 7- 
segment LED 
display is 
connected to 
the ’595. Any 
of the “garden 
variety” com- 
mon cathode 
LED displays 
could be used. 


‘Digit 0O12345678 9 * # 
‘Segment code $BE, $82, $DC, $D6, $E2, $76, $7E, $92, 
$FE, $F2, $68, $EB 


‘b2 bit 76543210 
‘Segment bgfaedcdp 
symbol clk = 2 
symbol latchout = 1 
symbol dataout = 0 
symbol datain = pin3 
symbol latchin = 4 
main: 

high latchin 
loop: 


Vec +5V 


Fig.5: input 
from a 
telephone 
keypad and 
output to a 7- 
segment LED 
display. 
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let w4 = b2 + $100 

gosub inout 

lookup b1, (b2, $82, $E2, 0, $92, 0, 0, 0, $68), b2 
if b1 <> 0 then loop 

let w4 = b2 + $200 

gosub inout 

lookup b1, (b2, $DC, $76, 0, $FE, 0, 0, 0, $BE), b2 
if b1 <> 0 then loop 

let w4 = b2 + $400 

gosub inout 

lookup b1, (b2, $D6, $7E, 0, $F2, 0, 0, 0, $EB), b2 
goto loop 


inout: 
wordout: ‘Output the word in w4 - destroys w4 
for b0 = 0 to 15 
letb1 =w4 & 1 
if b1 = 1 then outhi 
low dataout 
goto clockout 
outhi: 
high dataout 
clockout: 
pulsout clk, 1 
let w4 = w4/2 
next bO 
pulsout latchout, 1 
bytein: ‘Read a byte into b1 
pulsout latchin, 1 
letb1 =0 
for bO = 0 to7 
letb1=b1*2 
if pin3 = 0 then nobit 
letb1 =b1+1 
nobit: ° 
pulsout clk, 1 
next bO 


return 
sc 
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SAFEGUARD 
YOUR HOME! 


= 


VVAANSANAS 








ee 


ee "7 


GT Compact Car Alarm 
Features smart code-learning/code 
hopping remote technology and protects 
doors, boot and bonnet. Other features 
include remote panic, car body impact 
sensor, engine immobilisation and 

a backup battery siren. 
This alarm is current 


| GX Compact Car Alarm 
With smart code-learning remote | 
technology, this alarm protects doors, | 
boot and bonnet. Features include a car 
body impact sensor, remote panic, 

flashing indicators and red dash light. 

| This alarm is current-sensing | 
} and has central locking | 


| outputs. ait | sensing and has central ¢ 
| 1 5441 * c | locking outputs. oe i 
| wily | 1 5442 yyiTs 


127 Ee 


RS: Caan aan ee 


Professional F-Type 


Crimping Tool 
This professional, simple to 
use tool is an effective way 
to secure an F-Connector 
plug to a coaxial cable. 





1 Piece Torx 


Screwdriver Set 
A set of seven Torx screwdrivers with | 
| 
| 
| 











strong 50mm alloy shafts and black 
oxided tips, in a convenient plastic 
storage case. 









Sizes T6, T7, Suitable for RG59 and 
T8, T9, T10, | RG6 grade coax 

T15, T20. | cables. 

T6140 | 72922 


oy gjss $9g88 Y 


L 5440 


| comes with 2 solid state remote 








| and personal panic button. 


| 72302 


$99 ff, 


WATCHGUARD Wireless Alarm 


Operated by two high security remote controls to arm/disarm the system. Features a panic 
button and is capable of split arming the sensors. Includes two wireless passive infrared 
sensors for easy installation, a mains control unit, a high power siren, a backup battery, 


a mains power adaptor and ten metres of cable. i 


L 8048 
















WATCHGUARD Wireless PIR Sensor’ 


Don’t let that intruder get into your home undetected! This easy 

to install, low maintenance sensor detects body movement and can 
be placed practically anywhere — as it doesn’t require any cables! 
Watchguard Wireless Alarm system required. 


L 8049 ‘195 


PTX UHF Learning Remote 


Ideal for car alarms, home alarms, panic buttons, garage doors etc. 
Copies most radio frequency fixed code remote controls. 
Frequency range 255MHz to 500MHz. 


Four channels (ie. four remote os 5" Ei 


controls or four functions). 
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RES4601 Immobiliser 


This microprocessor controlled system 
uses code hopping technology and 











| GTR+CLK Security System | | 
| This split system car alarm protects doors, | 
| boot and bonnet and features central 
| locking control, smart code learning 
technology, 1 point engine immobilisation, 
car body impact sensor and back-up 

battery siren. It’s also current (voltage drop) 

| sensing and has a car finder 


controls, auto immobilise, automatic 
re-arm in case of accidental disarm, 
ultra-bright red flashing LED light 


| 
| 
| 
| 
| 














| 
L 54dd R | function, panic button and f | 
; | flashing red dash light. yy 
ae ino | 
| 1 5453 
| : | 
99 & (28Ein | 
17W saint. | Mini 
Soldering Iron | | Blowtorch 
Features a stainless steel | Butane powered blowtorch with 


| large gas storage capacity and a 
| simple ‘push-to-start’ electronic 
| ignition. Features an adjustable 

| flame and includes 


barrel and tip retaining 
sleeve for long-life and is 
fitted with a burn-resistant 
mains lead for greater 
safety. Supplied with 

a medium chisel plated tip. 











WE WON'T BE BEATEN! We'll match any competitor’s advertised price! 















While stocks last 


Multifunction 
AC/DC Tester 


Detects AC voltage and tests DC 
voltage. Features adjustable sensitivity 
and a flashing LED with audible buzzer 
to warn you if it senses an AC voltage 
above 100 volts. 

01541 


$523 | 
IRA nee wall 





CLEARANCE! /| 


While stocks last 


3.5 Digit AC Clamp Meter 
Features a 1999 count LCD with ACA 
current measurement up to 700 Amps 
and reading of PEAK and DATA HOLD 
function. Ranges cover DC volts, AC volts, | 
AC current, resistance, frequency i 
and continuity. Also has a diode test 
function. 

01475 











| almost any environment. Measures up 
| to 50,000 lux over 3 ranges. Features 


| and carry case. Requires 1 x 9 volt 


; continuous use. 


60MHz CRO Probe 


Universal probe with wandering earth 
lead and insulated shroud. Complete 
with a handy pouch. 


Working voltage: 600V AC p-p (x10) 
Input capacitance: 170pF(x1), 27pF(x10) 
Input resistance: 9M Ohm (x10) 
Bandwidth: 60MHz 

Q 1247 01274 


' 
| i i 






CLEARANCE! © 


auto-zero function, low battery indicator 


battery for up to 200 hours of 


" UPSO400 Back-Up Power Supply 


M 7650 


; $99%4 


| 
t 





Logic Probe 

| Acircuit-powered (4V-18V DC) logic 

| probe that’s ideal for troubleshooting 

| and analysis of logic circuits. It’s switch- 

| selectable for TTL or CMOS circuits 

| with adjustable threshold for each 

| and has a maximum input signal 
frequency of 20MHz. With LED indicators 
for hi, lo and pulse/memory. 


i 


With Audible 
Logic Indication! 





While stocks last 
Digital Light Meter 0-30V DC @ 5.0A 
| Ideal for checking lighting levels in | Lab Power Supply 


| Laboratory grade linear power supply 

| provides 0-30 Volt adjustable output with 
| current up to 5 Amp. Features include an 
| adjustable current limit control, separate 
| voltage and current metering, overload 

| protection high and low current front 
1400 | panel terminals and a cooling fan. 


UPS (Uninterruptible Power Supply) ensures you can save your application and 
shut your PC off safely when the power fails. Also provides spike suppression 
and line noise filtering to protect your equipment. Capacity: 400VA/240W. 


3-12 DC 
Power 
Adaptor 


Unregulated DC power 
adaptor with multi-plug 
output — 
adaptors a 
and selectable 

voltage of 3V, 


4.5V, 6V, 7.5V, 
Worl. 4 
M 9646 
4 
$58 | 


STADIUM 12V 4A RMS 
Battery Charger 


Get the most out of your batteries. 

Features a battery condition analyser 
function and offers short-circuit protection. 
Supplied with a strong, flame-retardant case, 
M 9805 






Stadium 





digitor 

12V-240V 300W Inverter 
Plugs into a car/boat cigarette lighter 

to power most small 240V electrical 
equipment (such as TVs and notebooks) 
from the 12V car/boat battery. 

M5111 






300W 
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VISIT OUR WEBSITE on www.dse.com.au - over 10,000 products updated daily. 








Where do you go for a variety of kits..... 


| <—— 


| TWO-WAY 
_16cm OUTDOOR | 
SPEAKERS 
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Infrared Port Kit 

Build this super simple transceiver and add IR 
capability to your PC. Supplied with PCB and 
all components. 


K 3608 
vag mor SAE 








Breadhoard Kit 


Ideal'for low voltage designs, this 
breadboard kit is faster, easier and cleaner 
than working directly onto PCBs. 

It’s mounted on a base-plate with non slip 
feet and holes for binding posts. 

Complete with a good selection 

of jump wires and binding posts. 

H 4020 


Printer Port Tester Kit $ 84 
A simple hardware simulator that allows at a 

you to manipulate the port’s data and control 
lines, monitor the status lines and send the 
printer or other equipment a strobe pulse. 
Ideal for trouble-shooting. Supplied with PCB 
and all necessary components. 


a May '03 $4 6°’ 




















digitor 
| 16cm Outdoor Speakers 





digitor | Designed for outdoor use, these two-way | 
| speakers feature 16cm woofers and 0.5” | 
4-Way | neodymium tweeters and produce sounds up 
: | to 30 watts rms. Ideal for backyard parties 
Speaker Switchbox | and barbeques. LIMITED STOCK 


Use any combination of up to four pairs of ag 2156 $ 93° | 
speakers at one time. $ 8 8 49 
¢ 2507 ™” J 


100W sk prea Kit. 

This amplifier module produces low 

distortion and features in-built 

protection. It has an output power of | 
50W into 8 ohms and 70W into 4 ohms. | 
Supplied with components, PCB, fuses | 
and transistor mounting bracket. | 
K 3431 


FH! Jan'03 33 ha | 


Wis ‘Newport Component Case digitor 
| Butane Gas ~~ with Adjustable Divider Crimper 
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1 pee e a 


| 250mL butane lighter gas. Includes 6 Component storage box with up to 21 i i | 
2 : | nozzle adaptors and 2 free flints. Suits | adjustable compartments for storing and Terminal Kit 
VHF FM/AM Radio Kit | every refillable butane lighter in the components, nuts and bolts, sewing 150 piece terminal kit and economy 
This easy-to-build VHF receiver uses slope | world. Also suits butane powered accessories, fishing accessories, etc. crimper in a see through plastic box. 
detection for FM stations. Local VHF AM | torches and soldering irons. Dimensions: 275 x 180 x 45mm. H 5061 
airport radio services can also be received. | N 1020 NB. Accessories not included. 
Supplied with PCB and all necessary | SES as H 2602 


| 
| 
| 
| 
| 
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components. 


‘es Dec ’02 $44" | sq | 


HUGE RANGE OF STOCK! Lowest prices guaranteed. 
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....or for really great savings? 
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manufactured from glass 
filled resin. Maintains 
complete insulation 
where RFI shielding 

is not a prerequisite. 

P 1609 








| MLR 3 Pole XLR 3 Pole 
Plastic Plastic 
Line Plug | Line Socket 
Low cost audio connector | Low cost audio connector 


manufactured from glass 
filled resin. Maintains 
complete insulation 
where RFI shielding is 
not a prerequisite. 
P1612 


2-Way Round 


| Speaker Terminals 
|  2-pole round 75mm diameter. P 1763 
| 


2-Way Red/Black 


Spring Terminals 
2-pole rectangle 55 x 20mm. P1764 


4-Way Speaker 
Spring Terminals 





$958 


$458 


$978 








THIS MONTH ONLY! 


a me “ we 
Medium Duty Figure 8 
Speaker Cable 


A standard low-cost, low resistance speaker / 
audio cable with colour coded polarity 


indicator. #6 g ¢ 


W 2012 
I per metre 


THIS MONTH ONLY! 


nsempemeeer 5, 


iia = 
Single Core Shielded Cable 


Ideal for general audio connections. Braided 


$ 98 j $ 9 8 | 4-pole rectangle 64x 17mm. P1765 shielding single core cable. 
| | w 2030 | 8 g 
| | 
TT 2 ' | pet metre 
= = 1 
,  digitor Reduces INTERFERENCE, THIS MONTH ONLY! 
2 x RCA Wall Outlet increases LISTENING PLEASURE! Bt -susutene ee 
@ Standard size household AV outlet Twin Core 
featuring 2 RCA sockets for speaker . . 
connection or AV signal distribution. nice said Shielded Audio Cable ; 
® Supplied with plaster bracket. Super OFC Ideal for general audio applications. Braided 
P P2009 r 97 Single Shield Figure 8 Cable shielding two core in red and yellow. 
o 7 High quality, single-core shielded cable made with $ 2 52 nant | J 8 £ 
Oxygen Free Copper for maximum conductivity 
and shielding properties (90% coverage). Per metre E pee metre 
W 2032 
: Les 5 ae THIS MONTH ONLY! 
5 digitor en [a 
= @ 4X RCA Wall Gutiet Super OFC ee — Twin Shield 
> Standard size household AV outlet . . . A ‘ 
featuring 4 RCA sockets for speaker Twin Shield Figure 8 Cable Figure 8 Audio Cable 
connection or AV signal distribution. Great for audio use eg. making up RCA to RCA patch Ideal for phone leads. Individually shielded 
o @ Supplied with plaster bracket. leads. 90% shield coverage. figure 8 keeps crosstalk to a minimum. 
P2011 W 2033 W 2036 
5 a $475 ¢ 
Per metre Per metre 


On sale from 24/5/2003 


*Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available in all stores or via Direct Sales. 


Rainchecks do not apply. Offers expire 28.6.2003. 





DIRECT SALES DIVISION 


PHONE: 1300 366 644(Local call charge). 











FAX: (02) 9642 9155. 


MAIL: DICK SMITH ELECTRONICS Direct Sales Reply Paid 500, 
PO Box 500, Regents Park DC NSW 2143(No stamp required). 


6407D 


email: directsales@dse.com.au 


MAJOR CREDIT CARDS ACCEPTED. 











Over 200 outlets throughout Australia and New Zealand 





VISIT OUR WEBSITE on www.dse.com.au - over 10,000 products updated daily. 








CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


IC1, 1C2: 4069 


Computer data 
cable tester 


You don’t need access to fancy 
test gear to check and fault-find com- 
puter data cables, Instead, this sim- 
ple device will give a quick indica- 
tion of the status of point-to-point 
cable wiring; ie, crossovers, shorts 
and open circuits. 

It works like this: IC1a & IC1b 
(part of a 4069 hex inverter IC) form 
an oscillator which provides a 1Hz 
clock signal. Its output is buffered 
and inverted by IC1c and IC1d (con- 
nected in parallel) and clocks IG3, a 


Inductive speed 
sensor for cars 


Here’s a way to avoid winding the 
pickup coil for the inductive speed 
sensor used in projects such as the 
Speed Alarm, Gearshift Indicator, etc. 

All you need to do is carefully break 
open the plastic case of a small relay 
and cut away the armature mecha- 
nism, so that you are left with the 
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4017 decade counter. 

IC3’s 04 output is connected back 
to its reset pin (pin 15). As a result, 
IG3 toggles its OO - 04 outputs high 
(and low) in sequence to test the 
four data pairs and the ground (GND) 
connection (if required). 

In operation, IC3’s outputs drive 
the indicator LEDs and inverters 
IC2c-IC2f. Note that there are four 
indicator LEDs for each pair. LEDs 
A &Cconnect to the local end of the 
cable, while LEDs B & D connect to 
the remote end. 

The inverted outputs provide the 
return paths for the relevant “mate” 


relay coil and core. If you are careful 
you can retain the terminating pins 
that are moulded in the plastic former 
to solder the shielded cable to. The 
relay coil can then be mounted on a 
strip of aluminium which can then be 
used as a mounting bracket. 

Fishing rod binding thread can be 
used to fix the coil to the bracket, after 
which you can use binding varnish to 
protect it after the wires have been 


IC2 PIN 14 


(PAIR.2 AND 
PAIR 3. WIRED 
AS PER PAIR 1) 


of each tested pair. Asa result, if the 
cable is OK, LEDs A, B & C will all 
light for each tested pair. 

The “D” LEDs at the remote end 
indicate if there is a crossover in the 
cable, while the “C” LEDs indicate 
which pair is being tested. As well, 
two extra LEDs are connected in 
series with the GND lead (one at 
either end) to indicate its status. 
These LEDs are driven by the 03 
output of IC3 via 470Q resistors. 

Finally, note that the LEDs must 
be high-brightness types. 

A Liehr, 

Kallangur, Qld. ($50) 





sidered. You can then dip the whole 
n epoxy for further protection or 
st use a small piece of fog ¢ 


Rick Goodwin, 


Moonah, Tas. ($25 





www.siliconchip.com.au 


(OFS) ‘MSN ‘a [F4}S910,J 

‘oruag ‘{ “¥ 
(0%Z Jo arn} 
-p1oduia] & IO} ZZO MOYS P[nNoys DT eu} ‘8a) 
Ja}SWOUIIOY} dOUIAJaI ayeINI9e Ue WO But 
-peal ay} seya}eU jNopRa (OT 9Y} [NUN pajsnl 
-pe way} st 7YA ‘(OE utd) ZO] Jo yndurt OTNI 
ay} UO SUIPeAaL AQOS'T eB UTe}GO 0} pajsn{pe st 
IMA ‘}sdlq ‘a[durts Aaa st WOTes BUISUaS BIN} 

-eiaduie} ay} Joy ainpasoid uoryerqijed ay], 
“€HA Susn{pe Aq 
988][0A UMOUY ® ]SUTeSe pa}eIqi[ed pue ssuel 


DD LEE LT IHDVLIH 





A 
e 


fee 
RES 
Cee 
1 Zi 
or SI 
Casa! 


AOZ & JO} paItm st JayUNOD ay], ‘azty Azeyeq 
SUO] AINSUd 0} S[[99 SUTTEYTe WV INo} sasn pue 
peyUNoUI-[][eM st Je}eWOUIEy} adAjoO}oId ay], 

‘TL urd wo a8e][0A adUaIEJaI 9Y} 
sny] pue Ules oy} SJ9sS TYA AIYM ‘eLDI Jo ¢ uid 
UO adUaIEJaI AGQ'O B Seysi[qeys9 Tq “IOI jo 
9 uid 0} pue afdnosourey} 8y} Jo pus satjeseu 
a} 0} 98e}[0OA aoUaIeFeI eB saptaoid sty} pue 
Joye[NBaI aBe}[OA & se WOTJOUNY Tq pue VLD] 

‘sosueyo IOUTU Maj eB ysnf YIM 
a1aq pasn aq pynoo Jajaw Joued qT ue ‘Ayaan 
“PUIeY “COT HSIp-S'e OOLEETT Woe ue 


SOANp UINY UL COL L8ANp QO'T/19}UN9 GOTLZTOI 
ue ‘ZD] SaAlip sty} pue jndjno ajdnosour 
-10y} oy} Ayt]dure 0} pasn st qrD] ‘umoys sy 
‘WG 2 0}U1 
pessnjd aq 0} eaey },Useop pue AINdI19 Sut 
-I9]9UI UMO S}I SA8pNIUI USIsep sty} ‘WOTIppe 
uy ‘Ar9}3eq AQ e[suIs e wo ATddns s}t sure} 
-qO Ja}eWOWIIY} [e}ISIP Sty} ‘E661 Jaquiesaq 
UT peqhosap ustsap dIHD NOOITIS 9Y} axTUN, 


ynopeal (OT 
YIM 13}9ULOULIIY} [eVISIG 





31 


JUNE 2003 


www.siliconchip.com.au 











REG1 LM2931A 


Low battery 
indicator 


This circuit indicates the remain- 
ing battery life by varying the duty 
cycle and flash rate of an LED as the 
battery voltage decreases. In fact, 
the circuit actually indicates five 
battery conditions: 

(1) a steady glow assures indi- 
cates that the battery is healthy; (2) 
a 2Hz flicker (briefly off) indicates 
that the battery is starting to. show 


555 timer circuit with 
variable on/off times 


This circuit enables the on/off 
times of a 555 timer to be independ- 
ently varied over a wide range. This 
is not possible with a conventional 
555 circuit with the RC network 
being charged from the positive sup- 
ply rail and discharged via pin 7. 

Instead, the capacitor at pins 2 & 
6 of IC1 is charged and discharged 
from the output at pin 3. Further- 
more, the charging and discharging 
circuits are different, being isolated 
by diodes D1 & D2. Therefore the 
capacitor at pins 2 & 6 is charged 
via diode D2 and trimpot VR2 and 
discharged via D1 and trimpot VR1. 

With this arrangement you can 
have very long on times combined 
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age; (3) a5Hz 50% duty-cycle flash 
is a warning that you should have a 
spare battery on hand; (4) a brief 
flicker on at a 2Hz rate indicates 
the battery’s last gasp; and (5) when 
the LED is continuously off, it’s 
time to replace the battery. 

C1 is wired as an oscillator/com- 
parator, with a nominal fixed volt- 
age reference of about 1.5V on its 
pin 2 (inverting) input (actually, it 
varies between about 1.7V and 1.4V 
depending on the hysteresis pro- 


with very short off times and vice 
versa, or you can adjust the duty 
cycle to exactly 50% and so on. 
This circuit also employs a sec- 
ond 555 timer (IC2) as an inverter 


vided via R6). This reference volt- 
age is derived from a voltage di- 
vider consisting of resistors R4 & 
R5, which are connected across the 
5V rail derived from regulator REG1, 
and feedback resistor R6. 

Similarly, IC1’s pin 3 input (non- 
inverting) is connected to a voltage 
divider consisting of R1 & R2 which 
are across the 9V battery. 

Using the component values 
shown, the circuit will switch LED1. 
from being continuously on to flash 
mode when the 9V battery drops to 
about 6.5V. Subsequently, LED1 is 
continuously off for battery volt- 
ages below 5.5V. 

Naturally, you can tweak the re- 
sistor values in the divider network 
for different voltage thresholds as 
desired. 

In operation, the circuit oscillates 
only when the sampled battery volt- 
age (ie, the voltage on pin 3) is 
between the upper and lower volt- 
age thresholds set on pin 2. Capaci- 
tor C3 provides the timing. 

Above and below these limits, 
IC1 simply functions as a compara- 
tor and holds LED1 continuously 
on or off. 

Finally, to precisely set the “dead- 
battery” threshold, make R4 adjust- 
able to offset the variations in regu- 
lator tolerance. 

Ashish Nand, 

Melton South, Vic. ($35) 


so that complementary pulses are 
available, if required. If not, delete 
IG2. 

A. Davies, 

Canberra, ACT. ($30) 
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High-current 
battery discharger 


If you have a motley collection of 
12V batteries in varying states of 
health, this simple circuit will al- 
low you to easily check their ca- 
pacity. It’s basically a high-current 
discharge load which is controlled 
by the NiCd Discharger published 
in the November 1992 issue of SILI- 
CON CHIP. 

A subsequent circuit published 
in Circuit Notebook, September 
2000, showed how to add a clock 
timer to this discharger, so that the 
discharge period could be meas- 
ured. This involved increasing the 
existing 10uF capacitor across LED1 
to 100p1F, to enable it to supply the 
brief current pulses required by the 
clock mechanism. 

The discharger’s “clock connec- 
tion” now controls a BC457/BD139 
Darlington transistor pair (Q1 & Q2) 
via a 1kQ resistor. These in turn 
activate a car headlamp relay to 
switch in a preselected lamp load 
(one of three). 


“ 


High current 
low-dropout regulator 


This circuit was designed to al- 
low a laptop computer to be pow- 
ered from a solar power setup. The 
computer requires 12V at 3.3A. 

The circuit is a linear regulator 
with Mosfet Q4 as the series pass 
device. A 100kQ resistor provides 
Q4 with a positive gate-source volt- 
age. Any tendency for the output 
voltage to exceed ZD1’s voltage 
causes Q2 to turn on. This turns on 
Q3 which reduces Q4’s gate voltage 
and thus reduces the output volt- 
age. Note that Q2’s base-emitter volt- 
age stabilises at about 0.35V. This 
combined with the zener voltage 
gives an output of 12.4V. 

If a more precise output is re- 
quired, first select ZD1 so that its 
voltage rating is at least 0.4V less 
than the required output voltage. 
You can then “trim” to the required 
output voltage by installing a resis- 
tor in series with ZD1. 

Q2’s base-emitter voltage and the 


www.siliconchip.com.au 


TO BATTERY 
POSITIVE 
DISCHARGER 
POSITIVE LINE 


TO Cl 4VE, 
LED] ANODE 
IN DISCHARGER 


DISCHARGER 
NEGATIVE LINE 


TO BATTERY 
NEGATIVE 


With 12V selected, the prototype 
unit stops the discharge at 11.4V 
which corresponds to a cell voltage 
of 1.9V (this is a pretty good indica- 
tion of a discharged 12V battery). 

The loads consist of three auto- 
motive lamps, selected to provide 
discharge rates to suit the battery 
being tested. These lamps should 
be fitted to sockets, so that they can 
be easily swapped for other lamps 


680Q base resistor set the current 
through ZD1 to 0.5mA. This means 
that the output voltage will be 
boosted by 0.1V for each 200Q of 
resistance in series with ZD1. 

Zener diode ZD2 ensures that 
Q4’s maximum rated gate-source 
voltage is not exceeded. Mosfet Q1 
provides reverse polarity protec- 
tion. 


with different wattages, ifrequired. 
That way, the discharge current can 
be varied simply by changing the 
lamp wattage. 

By the way, this circuit will also 
work with 6V batteries, provided 
the relay holds in. This gives an 
“end-point” voltage of about 5.7- 
5.8V. 

Reg Carter, 

Ballarat, Vic. ($25) 


Note that Q4 requires a heatsink 
since it will dissipate about 10W 
under worst-case conditions. No 
heatsink is required for Q1. 

At 3.3A, the regulator reduces 
the output voltage by just 0.2V. This 
can be further reduced by parallel- 
ing Q1 & Q4 with additional Mosfets. 

Andrew Partridge, 

Kuranda, Qld. ($35) 
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Sunset 


Want to switch on an appliance at dusk 





and off again after a few hours or at dawn? 
This sunset switch can do this automatically 
for you. It is ideal for security and garden 


lighting. 


By JOHN CLARKE 


Pathway lights, entrance foyer light- 
ing, house numbers and outside secu- 
rity lights all need to be lit at the onset 
of darkness; ie, sunset. Of course you 
can switch these lights on manually 
each day when darkness falls and 
switch them off in the morning but it 
is too easy to forget. The result is that 
lights are often left on all day and that 
can waste a lot of electricity. 
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What you need is a sunset switch — 
a fully automatic switch which turns 
on at dusk and off at sunrise. You 
probably also want a timer that 
switches the power off after a few 
hours (selectable). And we’ll throw in 
manual ON and OFF switching so that 
you can override the system. 

So that’s what we’ve done. The SILI- 
CON CHIP Sunset Switch has all of the 





® Switches on mains power at 
Preset darkness level 


® Optional timeout 
© Four timeout selections 


® Manual on and off Switching 
® 6Amains Switching 








above features and can switch up to 
6A at 240VAC. This gives a total load 
of 1440W of lights or whatever. The 
unit is housed in a rugged plastic case 
with a clear lid which allows the am- 
bient light to be detected by the inter- 
nal light dependent resistor. There is 
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Fig.1: block diagram of the Sunset 
Switch. An LDR monitors ambient 
light and this triggers the electronic 
circuitry when the light falls below 
a certain level. 


also a LED inside the box to indicate 
whenever power is applied. 

Fig.1 is a block diagram showing 
the operation of the Sunset Switch. 
An LDR monitors ambient light and 
when the light drops below a certain 
threshold, the following Schmitt trig- 
ger changes its output level and this is 
sent through a delay. It takes a few 
seconds before the second Schmitt trig- 
ger changes its output level. This de- 
lay prevents momentary changes in 
light level from causing the circuit to 
trigger. 

The second Schmitt trigger clocks a 
flipflop and its output drives a tran- 
sistor (Q1) and the relay. The relay 
switches power to the mains outlet. 
At the same time, the flipflop starts 
the timer and after the selected time 
(set via the DIP1 switches) it resets the 
flipflop and the relay is switched off. 
If the switches are left open, the 
flipflop will be reset when the LDR 
receives sufficient light to trip the 
Schmitt trigger outputs again and re- 
set the flipflop. 

Under manual control, the flipflop 
is set (ON) with switch S3 to turn on 
the relay and reset (OFF) with switch 
82. 


Circuit details 


Fig.2 shows the full circuit of the 
Sunset Switch. There are just three 
ICs and a 3-terminal regulator. 

IC1 is an LM393 dual comparator 
and both comparators are connected 
as Schmitt triggers IC1a monitors the 
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LDR voltage at its inverting input, pin 
2. The resistance of the LDR when 
exposed to daylight is around 10kQ, 
so the voltage at pin 2 of IC1a in day- 
light is normally below 1V. This is 
lower than the voltage at pin 3 so the 
output of IC1a will be high. 

In darkness, the resistance of the 
LDR rises and so the voltage at pin 2 
rises above that at pin 3 and the out- 
put of IC1a goes low. The 100kQ resis- 
tor between pins 1 & 3 of IC1a pro- 
vides about 200mV hysteresis which 
prevents the output from erratically 


This is the view inside the completed unit. Be sure to use mains-rated cable for 





switching low and high as the light 
level changes. 

Trimpot VR1 sets the light thresh- 
old for the Sunset Switch. You can set 
it from twilight to quite dark. 

The output from JC1a is fed via an 
RC delay network consisting of a 
100kQ resistor and 100uF capacitor. 
This delays the triggering of the fol- 
lowing Schmitt trigger, ICib, by a few 
seconds. This prevents false trigger- 
ing due to sudden changes in light 
level. 

Low light levels result in IC1b’s out- 





all 240V AC wiring to the fuse, power switch & mains socket (GPO). 
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IC1: LM393 


BC337, BC557 


Cee 


(MAINS ACTIVE) 


REG] 7812 


__(MAINS NEI 


CAUTION: WIRING WITH PINK HIGHLIGHT MAY BE AT 


MAINS POTENTIAL — RISK OF SERIOUS SHOCK 


1N914/1N4148 
qo ee 
A K 








ee wom 


8& SUNSET SWITCH 


Fig.2: the complete circuit of the Sunset Switch. [Cia & ICib function as Schmitt triggers, while flipflop IC2 drives 
the relay (via Q1) and resets timer IC3 (a 4060 counter). VR1 sets the light threshold at which triggering occurs. 


put going high and this triggers the 
clock input of the D-type flipflop IC2 
at pin 3. This causes the Q output at 
pin 1 to go high. This turns on transis- 
tor Q1 which powers relay RLY1. LED1 
lights to indicate whenever the relay 
is switched on. 


Timer control 


At the same time as pin 1 of IC2 
goes high, the complementary output 
at pin 2 goes low and this releases the 
reset on counter IC3. IC3 includes a 
free running oscillator at 1.2Hz, as set 
by the components at pins 9, 10 and 
11. As a result, the outputs at Q10, 
Q12, Q13 and Q14 go high after 15 
minutes, 1 hour, 2 hours and 4 hours, 
respectively. If one of the DIP switches 
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are closed, the selected output will 
reset flipflop IC2. This causes the re- 
lay to switch off. 

Should all the DIP switches be open, 
flipflop IC2 will not be reset by the 
timer; ie, the timer has no control. In 
this case, the only way the flipflop 
can be reset is if the Off switch, S2, is 
pressed or the ambient light on the 
LDR increases and causes IC1a and 
IC1b to respond accordingly; ie, IC1b’s 
output goes low and transistor Q2 
turns on. This resets the flipflop via 
the 100nF capacitor and diode D10. 

Manual switch-on is via switch S3 
which sets the flipflop so that pin 1 is 
high and pin 2 is low. 

Power for the circuit comes from a 
mains transformer with a centre- 





tapped 12.6V winding. This feeds a 
bridge rectifier consisting of diodes 
D1-D4 and the rectified output is fil- 
tered with a 470uF capacitor. The 3- 
terminal regulator, REG1, provides the 
required 12V for the relay and ICs. 

IC2 is reset at initial switch-on, by 
virtue of diode D11 and the associated 
10uF capacitor. 


Construction 


The Sunset Switch is constructed 
on a PC board coded 10106031 and 
measuring 138 x 76mm. This is housed 
in a plastic case measuring 165 x 85 x 
55mm which has the control switches 
and mains socket mounted on the 
transparent lid. The wiring layout and 
component overlay for the PC board is 
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S1 POWER 


TEdsolor 
HOTIWe TaeMhve 


Fig.3: install the parts on the PC board and complete the wiring as shown here. Exercise extreme care when 
installing the mains wiring and make sure that all exposed terminals are sleeved with heatshrink tubing to 
avoid accidental contact with the mains voltages. 


shown in Fig.3. 

You can begin construction by 
checking the PC board against the pub- 
lished pattern in Fig.6. Check for any 
shorts or breaks in the tracks. Fix any 
faults as necessary. 

Start assembly by inserting the PC 
stakes at all the external wiring con- 
nection points on the PC board (8 
required). Then insert the links and 





the resistors, using Table 1 as a guide. 
Next, you can install the ICs, taking 
care with their orientation. The DIP 
switch and trimpot VR1 can also now 
be inserted and soldered in place. 
When installing the diodes, transis- 
tors and 3-terminal regulator, take care 
with their orientation and be sure that 
the correct transistor is in each posi- 
tion. The electrolytic capacitors must 


4-Band Code (1%) 


brown black yellow brown 
brown black orange brown 
orange white red brown 
red red red brown 





be oriented with the polarity as shown 
with the exception of the 10uF bipolar 
(NP or BP) type which can be mounted 


IEC Code EIACode 
104 100n 
103 10n 


Value 
100nF (0.1,:F) 
10nF (.01 uF) 


5-Band Code (1%) 

brown black black orange brown 
brown black black red brown 
orange white black brown brown 
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red red black brown brown 
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1 PC board, code 10106031, 138 x 
76mm 

1 sealed enclosure with clear lid, 
165 x 85 x 55mm, Altronics 
H-0326 or equivalent 

1 mounting foot pack (4), Altronics 
H-0350 

1 12V relay with 10A 250VAC 
contacts; Altronics S-4250A, S- 
4170A or equivalent (RLY 1) 

1 chassis-mount mains socket 
(Altronics P-8241 or equivalent) 

1 12.6V 150mA mains transformer 
with thermal fuse; Altronics M- 
2851L or equivalent (T1) 

1 M205 mains safety panel-mount 
fuseholder 

1 M205 10A fast-blow fuse (F1) 

1 DPDT 6A mains rocker switch 
with Neon (S1) 

1 LDR dark resistance 1MQ light 
resistance 5kQ (Altronics Z-1621 
or equivalent) 

1 4-way DIP switch (SDIP1) 

6 100mm long cable ties 

1 500kQ horizontal trimpot (VR1) 

1 3mm crimp eyelets 


either way around. 

The LDR can be mounted with its 
body about 5mm above the PC board. 
The LED and relay is mounted next. 


Drilling the case 


Drill out and shape the hole in the 
end of the case for the cordgrip grom- 
met. When fitted, the cordgrip grom- 
met must be such a fit that it will 
continue to hold the mains cord in 
place even if the cord is pulled with 
considerable force. 

Mark out and drill the front panel 
for the mains outlet, switches and fuse- 
holder. The cutting template for the 
mains socket is shown in Fig.5. Then 
mount the mains socket, switches and 
fuseholder. 

The incoming earth lead (green/yel- 
low) goes direct to the mains socket as 
shown in Fig.3. A second (mains-rated) 
earth lead is then run from the mains 
socket and is either soldered or 
crimped to a solder lug attached to 
one of the transformer mounting 
screws. 

Fig.4 shows the mounting details 
for this solder lug. It is secured using 
an M3 x 15mm metal screw, two nuts 
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Parts List 


1 red momentary 250VAC 
pushbutton switch; DSE P-7552, 
Altronics S-1080 or equivalent 
(S2) 

1 black or blue momentary 250VAC 
pushbutton switch; Altronics S- 
1081, DSE P-7550 or equivalent 
(S3) 

1 7.5A mains cord and moulded 
plug 

1 cordgrip grommet to suit mains 
cord 

1 150mm length of 4.8mm 
heatshrink tubing 

1 250mm length of 3.2mm 
heatshrink tubing 

1 150mm length of blue 7.5A mains 
wire 

1 150mm length of brown 7.5A 
mains wire 

1 150mm length of green/yellow 
7.5A mains wire 

1 200mm length of 3-way rainbow 
cable 

1 100mm length of 0.8mm tinned 
copper wire 

1 M3 x 6mm screw 


and a star washer. Make sure the trans- 
former case is indeed earthed; ie, check 
for a short circuit between earth and 
the transformer mounting. 

In some cases it may be necessary to 
scrape the lacquer coating on the trans- 
former mounting foot to allow a good 
contact. Secure the other side of the 
transformer to the PC board using an 
M3 x 10mm screw and nut. 

Next, mount the PC board in the 
case using the screws supplied with 
the case and run the remaining con- 
nections to the fuseholder, mains 
switch and mains socket as shown 
and use heatshrink tubing over the 





This circuit is connected to the I 
240VAC mains supply and is po- | 
tentially lethal. Do not touch any 1 
part of the circuit when it is plugged i 
into a mains outlet. 

Always remove the plug from I 
the mains before touching the cir- | 
cuit. In particular, this applies to I 
adjustment of trimpot VR1 and 
when setting of the DIP switches. I 


(a ceemr cis mins toes cients etme inns mas 


1 M3 x 15mm screw 
3 M3 nuts 

2 M3 star washer 
10 PC stakes 


Semiconductors 

1 LM393 dual comparator (IC1) 

1 4013 dual D flipflop (IC2) 

1 4060 counter (IC3) 

1 BC337 NPN transistor (Q1) 

1 BC557 PNP transistor (Q2) 

1 7812 1A 12V regulator (REG1) 

5 1N4004 1A diodes (D1-D5) 

6 1N4148, 1N914 diodes (D6-D11) 
1 3mm green LED (LED1) 


Capacitors 

1 470uF 25V PC electrolytic 
2 100uF 16V PC electrolytic 
3 10uF 16V PC electrolytic 
1 10uF bipolar electrolytic 

1 100nF MKT polyester 

1 10nF MKT polyester 


Resistors (0.25W, 1%) 
9 100kQ 1 3.9kQ 
6 10kQ 4 2.2kQ 





terminals. Tie the wires with cable 
ties to prevent them breaking and com- 
ing loose from their terminations. 

Switches S2 and S3 are wired using 
3-way rainbow cable which is then 
sheathed in heatshrink tubing. This 
prevents the wires from accidentally 
making contact with any mains termi- 
nals. 


Setting up 

Set all DIP switches off, plug a test 
lamp into the mains socket and apply 
power. Cover the unit and the light 
should come on immediately. Uncov- 
ering the unit should turn the light 
off. 

Trimpot VR1 is best adjusted by 
trial and error. Switch off power and 
remove the mains plug. To set the unit 
to trigger at a darker light level, turn 
VR1 anticlockwise. To have it switch 
on at a brighter level, turn VR1 clock- 
wise. 

Also test the operation of the Off 
and On switches. Then check DIP 
switch S1. Set it to on, plug in the test 
lamp, apply power and cover the unit. 
The test lamp should stay on for about 
15 minutes. If this is the case, then 
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MOUNTING BOLT 


SOLDER LUG 


ING 
E) 


NOTE: STAR LOCKWASHERS 
UNDER BOTH NUTS _ 


Fig.4: the mounting details for the 
_earth solder lug attached to the 
transformer. 


4.5mm DIA. 


van 





16.5mm RAD. 
(33mm DIA.) 


CUTOUT FOR MAINS SOCKET 
Fig.5: this diagram shows the cut- 
out template for the mains socket 
which goes on the front panel. 


you can expect S2 to switch the lamp 
on for one hour, S3 for two hours and 
S4 for four hours. 

By the way, if you have more than 
one DIP switch on, say, S2 and S3, it 
will give the low setting (15 minutes), 
not the sum of the two. 

If you want longer times, swap the 
two 100kQ resistors at pins 10 and 11 
of IC3 for larger values. Two 220kQ 
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A length of heatshrink tubing should be used to sleeve the wiring to switches 






















S2 & S3 (see text). Secure all mains wiring using cable ties. 


resistors should about double these 
times. 


Installation 


The Sunset Switch should be in- 
stalled where it receives outside light. 
It must not be exposed to the weather. 
It should also be shielded from the 
lights that it controls, otherwise it may 


SWITCHED ACTIVE 


O 


O 


10106031 


get into a “race” condition whereby it 
switches on and off continuously. 

Do not drill inside the case to mount 
it on a wall. Instead, use mounting 
feet and self-tapping screws into the 
screw holes on the underside of the 
case. The mounting feet are available 
in a pack of four from Altronics. (Cat 
H-0350). sc 


Fig.6: this is the 
full-size etching 
pattern for the PC 
board. Check you 
board carefully 
against this pattern 
before installing 
any of the parts. 


SUNSET SWITCH | 
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SERVICEMAN'S LOG 





Servicing: time really is money 


“Time is money” so they say and that applies 
to servicing as much as anything else. Often, 
it’s far cheaper to simultaneously replace a 
number of suspect parts in the hope that that 
will cure a problem rather than waste 
valuable time nailing down a single culprit. 


So what’s brought all this on? Well, 
I have recently been under fire from a 
reader who suggested that I tend to 
replace bulk quantities of spare parts 
(like a “valve jockey”), rather than 
meticulously measure, test, diagnose 
and then replace a single faulty part. 
However, that’s usually not the most 
economical approach. 

The fact is, the economics of servic- 
ing is changing. Valves have been gone 
almost 30 years and even sets with 
multiple plug-in modules have now 
almost gone. I work in one of the last 
(dying) industries that actually repairs 
faults to component level. 

Almost everyone else has given up 
and either replaces a faulty module or 
even the complete assembly. My ap- 
proach is the same as that of my col- 
leagues, except that because of lower 
overheads, I can actually afford to 
spend a little more time on diagnos- 
tics. Most manufacturers encourage 
module replacement or even exchange 
the complete item if it’s under war- 
ranty. 


SERVICE ECONOMICS 
HAVE CHANGEV20. 


« 
ihe 
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Long gone is the repair of radios, 
cassettes, toasters, vacuum cleaners, 
etc unless they are particularly “ex- 
otic”, or expensive or have sentimen- 
tal value. 

The number of electronic items that 
are deliberately designed to be non- 
repairable increases daily, with nei- 
ther circuits nor spare parts being of- 
fered by the manufacturers. For exam- 
ple, repairing items such as remote 
controls is becoming an ever-increas- 
ing challenge — particularly when it 
comes to opening their sealed cases! 

Now VCRs are reaching their cutoff 
point, with manufacturers no longer 
repairing them. Support is confined 
to extended warranty replacement 
only. DVD players are in the same 
boat and new small-screen TVs are 
tottering on the edge. Consequently, 
the Serviceman’s Log is probably go- 
ing to be more and more concentrated 
on expensive upmarket electronic 
equipment until it too finally falls 
through the economic glass ceiling. 

However, having said all that, my 








first story is an exception to the above 
as it concerns a 5-year old 34cm TV 
set. 

The set was a Panasonic TC-14S515A 
(MX-5 chassis), which came in dead 
after a storm. A quick look around on 
the inside revealed no obvious dam- 
age — not even a blown fuse! Switch- 
ing the set on gave me all the power 
rails from the power supply and these 
could be traced all the way to the 
horizontal timebase circuitry. 

Fortunately, I even had a service 
manual for the set, though I was some- 
what annoyed that the printing was so 
small that a magnifying glass had to 
be used to read it. And because it was 
a poor-quality photocopy, many of the 
markings were illegible. Still, in to- 
day’s market, I was extremely grateful 
for anything at all. 

Using an oscilloscope, I soon dis- 
covered that there was no horizontal 
drive from pin 15 of the jungle IC 
(IC601). My circuit showed this to be 
a 64-pin high-density chip (M52770) 
and I measured various voltages and 
waveforms around the horizontal os- 
cillator (pin 20). In particular, I also 
concentrated on the x-ray protection 
circuits around pin 36 that were likely 
to switch the drive off, as well as 
peripheral circuits like Q548. 

However, after spending more time 
than was really necessary, I finally 
came to the conclusion that IC601 it- 
self was the culprit. 

I was about to order this IC, when, 
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to my surprise, I found that we actu- 
ally had one in stock. I fitted it to the 
set and my diagnosis proved to be 
correct, because the set came to life 
with a bright blue picture. What’s 
more, the on-screen display also 
worked. 

Unfortunately, I wasn’t out of the 
woods yet (much to my annoyance) 
because I couldn’t get a picture or 
sound — not even from the AV input 
sockets. However, after some fiddling 
around, I discovered that all I really 
had was a totally muted set. By over- 
riding the mute, I found there was a 
picture of sorts but there was no hori- 
zontal or vertical synchronisation. 

This time, I concentrated on the 
sync separator circuit on pins 47, 48, 
49 & 53 of the IC. Pin 53 (Vcc) had a 
nice clean 8.9V on it, as expected, and 
there was a good clean video signal all 
the way to pins 48 & 49 from pin 47 
(the CVBS video signal went from pin 
47 to emitter follower Q161, before 
being split between pins 48 and 49 of 
IC601). 

It was then I almost accidentally 
discovered a few clues. I found that by 
touching my fingers across the vicin- 
ity of pins 47, 48 & 49, the sync actu- 
ally momentarily came good. I also 
found that some surface-mounted 
components had never been fitted by 
the factory — in particular R530, R531, 
R532 and R533, which are in close 
proximity to the sync circuit. As Pro- 
fessor Julius Sumner-Miller used to 
say “Why is this so?” 

Well, after these clues, things began 
to snowball. In particular, had I beena 
little more attentive to the small de- 
tails, I would have noticed that the 
original jungle IC (IC601) was marked 
M52770ASP. However, because it was 
marked as an M52770SP on the cir- 
cuit diagram, I had replaced it with an 
M52770SP. 

By contrast, the spare parts list 
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agreed with the marking on the origi- 
nal device, listing it as an M52770ASP. 

Unfortunately, there was no men- 
tion of the significance of the ‘A’ suf- 
fix in the service manual. There is, 
however, a big difference between the 
two devices, as I subsequently discov- 
ered. 

My next step was to find a circuit 
for another MX-5 chassis and to take a 
look at another MX-5 chassis set that I 
had in the workshop. In both cases, an 
‘A’ suffix device was used and they 
didn’t have R531, R532 or R533 fitted 
anywhere. Furthermore, on the origi- 
nal circuit (the one without the “A” 
device), R530 was changed from 100Q 
to 330Q, R531 was 120kQ and R532 
was 82kQ — but R533 wasn’t fitted at 
all. As far as I can work out, these 
resistors provide additional biasing 
on pin 48, 


No spares 


Because of the high cost of surface- 
mounted components, I don’t nor- 
mally keep them as spares. As a re- 
sult, I drilled small holes through the 
solder pads and mounted conven- 
tional 0.25W resistors in their place. 

Bingo! — that completely fixed all 
the remaining problems. The sound 
was fully restored, along with a good 
colour picture. My guess is that the 
‘A” suffix IC was fitted to later pro- 
duction models. 

No doubt there is a Panasonic Tech- 
nical Information Bulletin with all this 
data somewhere but I didn’t have time 
to check. In fact, the time spent on 
this repair was really uneconomical. 
Still, it’s all part of a continuous learn- 
ing process. 


Crook televideo 


The shop next door uses a Televideo 
display to demonstrate various bits of 
merchandise — that is, until last week 
when there was a little accident and 
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the set fell on the floor. After that, it 
didn’t work any more and was some- 
what sheepishly brought into me by 
the owner in the hope that it could be 
fixed. 

The set was a Palsonic TVP-342, 
made in Malaysia and available from 
K-Mart. Despite its fall, it still looked 
OK apart from a minor crack in the 
cabinet. However, it was mostly dead. 

Removing the covers revealed the 
main chassis, with the video player 
on the floor of the cabinet and a small 
HV board on the top lefthand side. It 
was this board, which is essentially 
just the horizontal and vertical time- 
base and output stages, that was caus- 
ing the trouble. By wiggling it, I could 
make the set switch on and off at 
will. 

Finding the crack in the board 
proved unexpectedly difficult, how- 
ever. In the end, it turned out to be an 
almost invisible fracture towards the 
front top of the board, cutting R588 
from C585, D571 from C878 and the 
earth to CL502A. 

When all this had been repaired, I 
switched on and noticed that the 
greyscale was far too red and needed 
alignment. I looked for the controls on 
the neck of the CRT — but none were to 
be found. In fact, apart from the screen 
and focus controls, there were no serv- 
ice controls at all. Nor were there any 
tuning or installation controls. 

I went around next door and asked 
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for the remote and the Owner’s 
Manual. Unfortunately, after looking 
all over, they could only come up 
with the latter. This was indeed un- 
fortunate because the remote control 
provided the only access to the instal- 
lation menu. 

It wasn’t until I ordered a rented 
service manual that I discovered how 
to get into the Service Menu and was 
truly gobsmacked. 

First, you have to dismantle the set 
and remove the lower chassis. Just 
under the video deck unit, on the 
righthand front side, next to switch 
SW955 (Ch-Down) and SW960 (Vol- 
Up), there is a surface-mounted resis- 
tor on the PC board designated R956. 
To get into the Service Menu, you 
have to momentarily short its track on 
the lefthand side (not the righthand 
side as stated in the Service Manual) 
to ground. This puts the set into the 

. Service Mode and this is proudly dis- 
played on the screen with a series of 
“Fs” in each corner. 

That done, you can use the remote 
control (which the client had lost) to 
make all the service adjustments. How- 
ever, because I didn’t have the remote, 
I would have had to make multiple 
use of key No.8 to get to “Red Cut 
Off’, which is what I wanted to ad- 
just. 


It’s too hard 


Frankly, that was just too hard and 
what finally killed it for me was that 
the remote control was no longer avail- 
able from the agents as a spare part. 

Basically, you need about six pairs 
of hands to even enable the Service 
Mode on this set. You really have to 
ask yourself why it was designed this 
way! 
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Serviceman’s Log — continued 


Anyway, I don’t think next door 
minds much that the picture is just a 
bit too red. 


Degaussing circuits 

Degaussing circuits have given a 
fair bit of trouble over the years, mostly 
due to the dual posistor failing. A 
dual posistor is a small plastic-cov- 


’ ered device with three terminals and 


two ceramic-like discs inside. One has 
a positive temperature coefficient re- 
sistance and the other negative, so 
when the power is applied a large 
current flows through the degaussing 
coils and drops off quickly as the as- 
sembly heats up. 

I’m not sure what causes these de- 
vices to fail but most times the ce- 
ramic discs disintegrate and short out, 
causing the main fuse to fail violently. 
Usually, there are small clues before- 
hand, when the device fails to demag- 
netise the picture tube properly, leav- 
ing coloured patches on the screen. 

Diagnosing a faulty degaussing cir- 
cuit is very easy. The first clue is that 
the set is dead and the fuse has blown. 
If so, the next step is to measure the 
resistance across the main reservoir 
capacitor to make sure it is not low 
resistance due to a shorted chopper 
transistor/FET device. You then un- 
plug the degaussing coils and fit a 
new fuse. 

If the sound and picture now come 
on when power is applied, then you 
know you are really there. If there is 
any sign of discoloration near the dual 
posistor — or ifit rattles at all —replace 
it. 

If you are not sure, plug the de- 
gaussing coils back in, then switch on 
and watch the new fuse disintegrate 
(fuses are cheap). Choosing a replace- 
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ment can be a nightmare, though — 
that is, if you are not prepared to wait 
three weeks or more for an original 
manufacturer’s part at many times the 
cost of a generic unit. The white ones 
are mostly Philips units and have dif- 
ferent voltages and current ratings, 
which are hard to comprehend. The 
black ones have a centre pin, which 
has three offset positions. 

Almost all are interchangeable but 
will have different performance char- 
acteristics; eg, if you put a small cur- 
rent posistor in a large screen set it 
will not degauss the picture properly. 
Conversely, a high-current device will 
have a reduced life due to the low 
inductance of the degaussing coils. 

New sets now have electronic de- 
gaussing circuits. These circuits are 
triggered by microprocessors to reduce 
the switch-on current of the set. And 
that leads to a whole new set of fault 
symptoms being displayed. 

Recently, I had a Philips 29PT2252/ 
79R (L01.1A chassis) with intermit- 
tent purity coloured patches on the 
screen. This turned out to be the relay 
that switched the dual posistor on. Its 
contacts had become poor and inter- 
mittent. 

Sometimes, you can attend to a 
faulty set you haven’t encountered 
before where the symptom is “dead”. 
Initially, you remove the back to be 
confronted by a bewildering display 
of electronics — a mosaic of intercon- 
necting modules and a thick wiring 
harness obscuring everything. This 
usually happens on large-screen tel- 
evisions with sophisticated features 
and situated in very dark corners. 

You look at this and wonder where 
on earth to start. Of course, the cus- 
tomer knows exactly what the fault is 
— it’s the fuse/switch/valve or picture 
tube. The irony is that sooner or later, 
a customer will be right! 

It’s already taken you 10 minutes to 
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remove the 50 unnecessary screws that 
hold the back on - and you were lucky 
to notice the subwoofer lead and dis- 
connect it just before you reefed it 
right off the speaker cone. Now you 
have to find a place to put the big 
heavy back (with its speaker) so that 
the mains lead can still be plugged in. 

Now where is that mains fuse? 

You try to follow the mains lead as 
it slithers in and out through various 
wiring harnesses and sleeving until it 
disappears under the picture tube to 
the on/off switch. Is the fuse there? 
Next you have to remove the chassis, 
which is jammed into the front half of 
the cabinet shell with the tube — and 
the whole thing is now very unstable 
because the back isn’t on. 

Is the chassis screwed in or has it 
got some of those maddening con- 
cealed catches to release it? Of course, 
the service manual doesn’t mention 
them. Do you push them, pull them, 
lift them up or down or left to right — 
oh dear, I just heard it snap. I had no 
idea it was that brittle! 

A lot of chassis are just cussed and 
will stick for no reason. Some you 
have to lift up at the back and some 
have only one screw to hold them in. 
It’s always the one you can’t see, natu- 
rally — often the black painted one in 
the darkest corner holding the black 
plastic chassis into the black cabinet 
so that it’s all perfectly camouflaged. 

So far you are lucky. The tube hasn’t 
fallen over when you forced the chas- 
sis out and now you can measure con- 
tinuity all the way from the mains 
power plug to the switch, fuse and 
bridge rectifier. That is of course if it 
isn’t a multiple power supply with 
relays/SCRs on separate boards to 
switch on the power to sub power 
supplies. The main fuse is often cov- 
ered with an opaque plastic guard so 
you can’t tell quickly whether it has 
gone or not. This cover, like the rest of 
the set, fights you to the bitter end 
before it finally comes off or breaks! 

The basic rule is that you have to 
diagnose this set in under 30 minutes 
or you will start losing money. And 
it’s taken you all that time just to get 
the chassis out! 


Sony KV-F29SZZ 

When I first confronted a dead 1995 
Sony KV-F29SZZ (G3F chassis) TV, I 
was cruising as I managed to: (1) get 
the back off; (2) get the chassis out; (3) 
find the fuse and establish that power 
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was getting to the set’s power supply 
— all in just 15 minutes. 

However, there was absolutely no 
sign of any life within the set. I identi- 
fied the line output transistor (Q2591, 
2SC4927) on the D Board by its size 
and heatsink and fortunately managed 
to sneak my meter probe in far enough 
to establish that there was +135V on 
its collector. 

But from there on, I was absolutely 
stuck, despite having its 86-page serv- 
ice manual with its massive foldout 
circuit diagrams (there are 17 pages of 
electrical spare parts, or approximately 
2000 components). 

The primary power supply had five 
rails splitting off to about seven IC 
regulators (some switchable) all over 
the set, plus another five off the fly- 
back transformer. This was not really 
an extensive array of voltage rails ex- 
cept for the problem of not only find- 
ing them on the circuits but also on 
the set. 

Next, lidentified and found the line 
driver transistor (Q2502, 2SC2688) and 
established that there was also a full 
+135V on its collector. This meant it 
was fully switched off, which told me 
that there was no line drive from pin 
18 of the jungle IC (IC304, CXA1587S) 
which is on the A Board. 

This IC is supplied by 9V on pins 10 
& 41 and 5V on pin 12. However, 
some of these voltages were missing. 
It’s also worth noted that this 48-pin 
high-density IC is mounted on a dou- 
ble-sided board which is rather prone 
to corrosion on the top side if the set is 
situated anywhere near the sea or ina 
damp humid environment. 

Last but not least, this set has three 
microprocessors and there was not 
even a standby LED coming on. Fol- 
lowing the circuit — especially a pho- 
tocopied one — is really not a job for 
the fainthearted. 

I eventually established that there 
was no 9V for the horizontal oscilla- 
tor. I traced this rail back to regulators 
1C303 and IC683. These operate (in 
series) from a 15V supply rail to pro- 
duce the 12V and 9V rails. A quick 
check of the 15V rail showed that it 
was at OV! 

The 15V rail is supplied from D 
Board D604 and the reason for its fail- 
ure was that R625 (0.1Q) had expired 
violently. Replacing this resistor fixed 
the entire set but just why it had failed 
remains a mystery — perhaps there 
had been an accident at some stage 
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during the set’s life that had damaged 
the resistor in some way. Who knows? 

The 15V rail fed large chunks of the 
set and could probably equally as well 
been discovered by chasing other leads 
that were available, such as micro- 
processor 12C and the start-up cir- 
cuitry. Or I could have started with 
the primary power supplies and fol- 
lowed each rail from its source to its 
destination. 

In the end, the fault wasn’t difficult 
to find, although it did require a lot of 
perseverance to trace it back to its 
source. And of course, you have to do 
that in the shortest time possible to 
make the repair financially worth- 
while. 

And now here’s another reader 
contribution. It comes from J. B., 
Hampton, Victoria. This is how he 
tells it... 


Vintage Sony amplifier 

This saga started out on the basis 
that it would be a simple repair - 
something that one always seems to 
optimistically assume! 
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Serviceman’s Log — continued 


The amplifier in question was a 
Sony TA-F555ES, a top-of-the-range 
unit from the early eighties. It had 
always been a good performer, apart 
from a few reliability problems due to 
dry joints on the power supply/ 
speaker protection board. 

In this case, the speaker protector 
was again indicating a fault condition 
and would not switch in the loud- 
speakers. In fact, this latest problem 
had been intermittent for some months 
and usually resulted in the amplifier 
not switching in the loudspeakers for 
about a minute or so after switch on. 
After that, it would switch the loud- 
speakers in and the amplifier would 
operate correctly. 

Eventually, the speaker protector 
refused to operate at all, so off came 
the covers,. There was a low DC level 
on one channel (about 0.5V) and the 
supply voltages were down. And then 
suddenly, the loudspeaker protector 
connected the speakers and the am- 
plifier operated with the intermittent 
condition for another year. 

Finally, one day, my wife reported 
that the amplifier was playing up 
again. This time, I decided to move it 
into the workshop and fix the prob- 
lem once and for all. 

The obvious place to start was to 
check the supply rails. This amplifier 
has dual +61V rails — one pair for the 
output stages and the second pair for 
everything else after being further regu- 
lated to +40V, +20V and +15V. 

The two pairs of +61V rails are gen- 
erated from separate windings on the 
transformer. I soon found that there 
was no power on one side of the cen- 
tre-tapped transformer for the auxil- 
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iary supply and this was traced to an 
open circuit secondary winding. 

My initial reaction was that the unit 
would have to be scrapped. This is a 
100W per channel amplifier and the 
transformer is quite large. Even if I 
could buy a new transformer, there’s 
no way I would be prepared to spend 
the money on an amplifier that was 
around 16 years old. 

Eventually, I decided to see ifI could 
repair the transformer — after all, I had 
nothing to loose. [removed the shield- 
ing and found a thermal fuse just un- 
der the paper insulation and, yes, it 
was open circuit. Replacing it resulted 
in a functioning transformer. 

So what had caused it to fail? Fortu- 
nately, I didn’t have to look too far — 
C410, a 0.015pyF 100V capacitor across 
the AC side of the bridge rectifier was 
short circuit. I replaced this but was 
rather surprised that the transformer 
had blown its internal fuse rather than 
the capacitor exploding. In fact, the 
capacitor looked quite OK visually, 
without any signs of stress. 

Powering up the unit, I found that 
both the -20V and -15V rails were well 
down. Isolating some circuits then re- 
vealed that the fault appeared to be in 
the -20V rail, this then providing in- 
sufficient output for the -15V rail. I 
then noticed that both rails came good 
when I disconnected the EQ board, so 
I reasoned that the fault had to be on 
this board. 

In fact, just touching a transistor on 
the EQ board could induce the fault in 
the negative rail. Thinking that there 
had to be a dry joint here somewhere, 
I pulled out the EQ board and found a 
number of joints that were suspect. 


These were all repaired but that only 
made the fault permanent! 

My next train of thought was there 
was a fault on the EQ board that was 
loading down the power supply. I sub- 
sequently spent an hour or so isolat- 
ing various sections on the EQ board, 
looking for the fault. In fact, I went 
right from one end of the board to the 
other before finally realising that there 
was nothing wrong with the EQ board. 
Instead, there was a problem with the 
power supply which was not able to 
deliver sufficient current — something 
that was confirmed by reconnecting 
the EQ board and disconnecting the 
preamp board. 

Turning my attention to the power 
supply, I soon found that C554 was a 
0.68uF greencap, not a 1uF 50V elec- 
trolytic as shown in the circuit. I re- 
moved C554 and found that it was 
open circuit (no capacitance at all), so 
I replaced it with a 1.0uF 50V elec- 
trolytic, switched on and was greeted 
with good -20V and -15V rails. 

At long last, I seemed to be getting 
somewhere! However, that wasn’t the 
end of the matter as the +20V and 
+15V rails had now failed! Looking at 
the circuit, C504 was used in a similar 
manner for the positive rail and was 
also a 0.68nF greencap. Again, it tested 
as “shot” and replacing it with anoth- 
er 1.0uF 50V electrolytic restored the 
positive rails. 

With the power supply now work- 
ing correctly, I turned to the speaker 
protector. This circuit is based around 
1C401 and all the voltages around this 
stage looked strange. Eventually, I 
came to the conclusion that IC401 was 
faulty and replacing it cured all the 
problems in this stage. 

The amplifier was now ready for 
testing and all that was needed were a 
few DC bias adjustments to bring eve- 
rything up to tiptop condition. Unfor- 
tunately, while doing this, my mullti- 
meter probe slipped. There was a flash 
and a loud bang and I had a piece of 
output transistor in my hair! 

My immediate reaction to this is 
not printable but, having calmed 
down, I started to assess the damage, I 
had taken out Q316, Q317, Q318, 
Q319, Q320, Q321 and a couple of 
resistors. Replacing the damaged com- 
ponents plus a number of other open 
circuit capacitors (both greencaps and 
electrolytics) finally restored the old 
Sony amplifier to its former glory. If 
only the probe hadn’t slipped! sc 
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NOVV! Only $2.50 sealed lead acid batteries (6.5Ah or larger), run your laptop and many other 


devices from a 12V supply. It uses an efficient switchmode design, features 


5 in 1 Folding Multi-Tool 
with Torch 


A handy little unit that includes 5 
tools, and an ultra bright LED torch. It 










SUINOHLOAISA 


has a pliers with wire cutter, a saw, a fuse and reverse polarity protection, uicoN < 
bottle opener, a knife, a Phillips and ras oe gue NE\ y KIT 
slotted screwdriver. All neatly : InGiOges ' ae - : 
packaged in an anodised blue frame. e Fale i an po-ne conve 
*Measures 70(L) x 30(W) x 17(D)mm. aNd SIN'SCreene! " 
i front panel. \ 
if 





a, 





Cat. ;  —_— 
«C530 SAO —_ 


r.\N | or. gs 
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8 in 1 Octopus Screwdriver 
Tool with Torch 


With a unique folding action, this tool 
transforms into a selection of 
screwdrivers. If features 3 Phillips and 
3 slotted screwdrivers plus two 
miniature drivers which unscrew for 
those fiddly jobs. It conveniently 
includes a torch which you operate 
with the attached belt clip. 
¢8 Screwdrivers in one. 
eSturdy mechanism and good grip. 
Measures: 126(L) x 46(W)mm 


Traffic Lights Style 
Parking Sensor 


This unit is your own personal set 
of traffic lights that tell you when 
to stop so you are perfectly 
positioned in the garage. The 
green light illuminates at about 
1m- ‘Keep driving’, the yellow light 
at about 700mm- ‘Get ready to 
stop’, and the red light about 
400mm- 'Park it now!!' 

ldeal for 4WD, Vans, large cars 
etc. 

eRequires 4 'AA' Cells Use Cat: 
SB-2425 














































































Count Up/Down Talking Timer 


with Clock Pp 


This up/down counter is ideal for 
cooking, exercising, sports, and 
keeping a check on the parking meter 
as it automatically announces the time 
under or over the countdown to zero. 
It also features a clock, 6 selectable 
alarms and auto-repeat function. 
Counts up or down for a maximum 24 
hours. 

eBattery Included. 













New Durable CD Wallets 


Here is a safe and convenient way to store your 
valuable CD, CD-ROM or DVD collection using these 
durable CD wallets. There are three sizes available 
and all of them feature flexible, but durable plastic 
outers, stitched-in zippers and soft double-sided CD 
pockets with non-woven backing to prevent 
scratching. They can be used in the car, home or 
office. 


eLight blue colour ep 
*Discs not supplied. 


Three sizes available: 












































Exquisite Electronic 
Wine Corkscrew 


A powerful but gentle electric 
corkscrew action to remove 
even the most difficult cork. 
This little beauty would make a 
magnificent present for any 
wine buff. Supplied with a 240V 
charger and is supplied in an 
attractive gift box. 







. * Cat. |§ 
24 Disc capacity ar-a7 [a 












: . Cat. § 
56 Disc capacity antass 







‘ . Cat. § x 
96 Disc capacity AR439 













High Capacity Ni-Mh Batteries 
AA 2000mAh ; i+ Ot ed 
Nipple 06 @E : > 
Solder Tags 





OVER 5,500 PRODUCTS IN STORE 







AAA 800mAh 







Nipple Gold Wafer Card 
Solder Tags PIC16F84A + 24LC16B EEPROM 
ca Oty 10+ 
















Oty 25+ 


AA 1800mAh Pk 4 
Nipple 


Stainless Steel Ratchet 
Ring Spanners 


Have the best of both worlds! Save time and frustration on 
those fiddly jobs. These ring spanners have an inbuilt ratchet mechanism to 


get into the places a regular ratchet can't. They are made from high quality = 
stainless steel and will make a valuable addition to every toolbox. Emerald Wafer Card 
PIC16F628 + 24LC64 EEPROM 


10 / 11mm Spanner - 175mm long Gp Otut Qty 10+ Oty 25+ 


Cat. 
TD-2140 











Silver Wafer Card 
PIC16F877 + 24LC64 EEPROM 






Cat. 
ZZ-8810 | 














Fun Wafer Card 
AT90S8515A ATMEL + 24LC256 EEPROM \ - 
Oty! \ 
















Cat. 
TD-2141 


yayear ss 800.022 888 
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PROG Polycone Subwoofers 





assemblies and much more. 
See Cat Pg 317 for details and specs. 
















40 Channel UHF/CB Transceiver 


°Open field range up to 5Km 
*Inner City range up to 1Km 
eVOX Function 


Cat. 
DC-1010 


Hands Free 
VOX Kit to 
Suit Above 





















Leis 


Cat. 
DC-1012 
Mains 
Charger to 


Suit Above 


Cat. 
DC-1014 




























Rechargeable Super Drill Set 


with 56pc Accessories 
This high torque drill is supplied in a 
plastic case, which will hold the drill, 
power supply, and all accessories. It 
is great for drilling, polishing, 
engraving, grinding, sanding and 
cutting. Features a fast change collet 
chuck system for ease of use. See cat 
pg 280 for details. 


Cat. 
TD-2462 


Extra Large Digit DMM 
This full function meter features huge 38mm 
high digits with a backlight for easy observation 
in all conditions. It has a durable rubber surround 
to help prevent damage. It is a full featured 
meter with a high current range up to 20A. Also 
features frequency measurement and reverse 
polarity indication. Includes temperature probe 
See Cat page 235 for full details and specs. 
°Capacitance Frequency 

NE i 
eRubber Surround Data Hold 
20 Amp ®Cat II] 600V 


eTemperature *Back Light 
ovis 979 DIGITECH ‘ 


NEW 


°Continuity Tester *Diode Test 





Freecat For onders| GOO O22 888 


WWW. 


These subwoofers use a practical profile designed cone to ensure greater 
resistance against flexing under high pressure. They feature high density butyl 
rubber surrounds, cast aluminium baskets, 4 layer BASV voice coil, double magnet 


[ | a ‘ ~ 2 Port Auto KVM Switch 





~ Cat. 
CS-2362 







“Tirana 


6.5" RESPONSE Split Speaker 


/ Coaxial Combination 

These speakers can be mounted as 

a-split system (with the tweeter 

mounted separately) or as coaxial 

speakers (with the tweeter mounted 

in the centre of the woofer). Supplied 

with tweeter mounting brackets, 

silver/black finished grilles, © ier > 


mounting hardware, crossovers 
See Cat Pg 313 for details and specs. 













and wiring. Power handling 60W 
max (40WRMS). 


Cat. 
CS-2297 


This Automatic KVM switch allows the user 
to connect 2 PC's to the one monitor, 
keyboard and mouse. Features pre-wired 
cables to connect between the switch and 
the computers. 


Cat. 
YN-8095 


Car Washer Nozzle Set 
with Blue LED’s 
Simply replace your car 
windscreen washer units 
with these. Supplied with 
wiring loom for LED and 
mounting hardware. Ideal 
deterrent for a car alarm 
when vehicle is parked. 
We must warn however 
that it is illegal to use 
them illuminated when 
vehicle is in motion. 
Was $14.95 
Save $5 


Cat. 
LA5092 


Digital Non-Contact Thermometer ry) 
with Laser Sighting - Improved Model it 
Measuring the surface temperature of an object was only generally possible by 
attaching a suitable sensor to it. There is now a quick and easy way to do all of 
the above - just point, pull the trigger, and read the display! Features include a 
large, green backlit LCD readout, data hold & auto 
power off, C/F degrees switchable and a comfortable, 
lightweight, design. 

©Temperature range: -50 to +500°C 


Cat. -58 to +932°F 


Stainless Steel Screwdrivers 
In the past, stainless steel tools have been poisonously expensive. We are 
proud to introduce a range of quality #316 Marine Grade (3CR13) Stainless 
Screwdrivers at a price that won't break the bank. 


—_lD> 


NEW ] 


Broadband Router 
















cable or ADSL modems. 





{ 


Was $199.95 
Save $20 





Cat. 
YN-8090 


New larger 
iMcian) s\claaine| ac! 
range 














ra <i Tip Width Blade Length Price 

TD-2340 3.0 75mm $3.95 ary 
TD-2342 4.0 100mm $4.50 a 
TD-2344 5.0 125mm $4.95 

Phillips 

Cat No Tip Size Blade Length Price 

TD-2350 1 80mm $3.95 

TD-2352 2 100mm $4.95 


-COM.au 





Ideal for connecting a network of computers to high speed 


aVvcar 
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Kevlar Cone Woofer 


This fantastic driver incorporates a woven kevlar cone, and is 
extrememly versatile. It boasts frequency handling of 35- 
5000Hz, and features a low reflection die-cast basket, 
oversized magnet, and sylish inverted kevlar dustcap. Excellent 
midrange reproduction suitable for HiFi or in-car applications. 


7 Nominal Impedance: 4 Ohms 
N ew | 


6.5" 2e/SPONSE 


Power Handling: 80WRMS 


Cat. 
CS-2250 


8" 4 Ohm Vifa Woofer Bargain 


As used in the highly regarded mackie® HR 824 active 
studio monitors. Can be used as bass/mid driver for high 
quality domestic speakers or as a compact car sub. 
Specifications: 

| Nominal impedance: 4 Ohms 
ePower Handling: 100 Watts RMS 
eFrequency Response: 35-4000Hz 


ae _ N ew | V 







ma —sThisis an excellent little j i and a mineral 
wide range driver with a Features a compact design and a neodymium polypropylene 
~<A large magnet and 8 ohm magnet. It has a coated fabric diaphragm, linear cone. 8 ohm 
j impedance response, and is impedance and 


ferrofluid cooled. 
See cat pg 290 for 


details. 
N ew ) V 
~ Cat. 


Size 53x53x30mm deep. 


N EW ) V 








USB 2.0 — High Speed Interface 


Over 11 times faster than original USB, many peripheral devices eg. CD burners, 
external storage devices etc., are now supporting this high speed interface. USB 
2.0 caters for the high capacity storage and transfer needs of todays world, and 
still supports original USB devices. 


4 Port USB 2.0 PCI Card 


Features Plug N Play installation and supports all 
USB devices up to USB 2.0. 


OO PRODUCTS IN STORE — 


5 


4 Port USB 2.0 Hub 
Self powered with the plug pack supplied 
and conforms to USB 2.0 specification. 


5 


OVER & 





Flash Raney Card!!! 
Our largest 
capacity yet! 
Great for extra 
high capacity 
devices such as 
high resolution 
digital cameras 
etc. 


avear’ 


These lightweight and very portable flash 
memory devices are small enough to 
conveniently attach to a keyring. Plug N Play 
compatible. 





Cat. 
XC-4766 
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vifa p26 Screened Tweeter 


128MB Smart 
Media Card 


Currently our largest 
Smart Media card. 
Great for extra high 
capacity devices such 
as high resolution digital 
cameras etc. 





Philips Tweeter AD1 1600T8 


An excellent 
tweeter at a 
very 
reasonable 
price. 
Exposed 
textile dome 
for superior transient 
response and 
incredibly wide dispersion. 









System Power: 100WRMS 
*Freq. Range: 1k-22kHz 
Sensitivity: 95dB 1W/1M 


Nominal Impedance: 8 Ohms 





~ Cat. 
CT-2012. 


5" Screened 
Midrange/ Woofer 


A magnetically screened 
unit featuring a light and 
rigid polymer basket 




















rated at 30VRMS 
(100W peak). See 
cat pg 290 for details. 





~ Cat. 
ow ian 95 


USB 2.0 Cables 


All conform to USB 2.0 specification and are 1.8m long. 


4 Pin (A) Male to 4 Pin (B) Male 


Cat. "ng 
WwC-7700 $995 Gx; 


4 Pin (A) Male to 4 Pin (A) Female 





Cc 
WC-7702 


4 Pin (A) Male to 4 Pin (A) Male 


Cat %y, 
WC-7704 $9.95 My, 








128MB Multimedia Card 


Extremely small and 
lightwight flash card 
suitable for use in 
portable multimedia 
products such as 
Digital Cameras, 
Cellular Phones etc. 








Freecall For nian | 800 nD O 9 8 ) 


.com.au 






















Supra High Performance Cable 


Supra high performance cable is manufactured in Sweden by Made in 
one of the world's most prestigious cable companies, Jenving Sweden 
AB. In fact Jenving was the first company to manufacture specialised high performance 
speaker cable in 1976. The introduction of the Supra 2.5 way back then took the cable 
industry by storm and they have continued to do so. 

For the ultimate in sound quality, you can’t go past Supra cables. 


8GA High Performance Tin Plated OFC Power Cable 
The ultimate for high current applications, this multi stranded, OFC cable is tin plated to 
prevent corrosion and insulated with a translucent, oil resistant PVC jacket. 


——— 






acess atl 


Cat. 
WH-3059 


Cat. 
WH-3058 


Classic 2 Core OFC Speaker Cable 










tin plated OFC. 





Consists of 90 strands of 0.1 
Cc 


Ww 


Classic 2 Core OFC Speaker 

Cable with Halogen Free Jacket 

Consists of 2 x 322 strands of 0.10 tin plated oxygen free copper 
wire designed for medium power speaker applications. 








Cat. 
WB-1721 | 


Rondo 2 Core OFC Twisted Speaker Cable — 
Two conductors, each with 322 strands of 0.10mm tin plated oxygen free 
copper providing excellent conductivity and corrosion resistance. 





Cat. @ i: 
W8-1723 Ee — 
Rondo 4 Core OFC Twisted Speaker Cable ——— 
4 conductors, each with 322 strands of 0.10mm tin plated oxygen free copper. 

They are arranged in a short pitched twist to provide a high tolerance to frequent bending. 

Cat. | im 


WB-1724 | 


Screened Loudspeaker Cable siciisceual 
Eliminates radiation & prevents high frequency interference from other 


sources. Double screening action provides the best signal to your speakers. 













High Power OFC Screened Speaker Cable ecesaasiue ~~ Wye 
Screened OFC speaker cable consists of two cores, each with 192 strands of 0.15 

OFC tin plated wire to help eliminate corrosion and enhance long term 

performance. The drain-wire is also tin plated OFC. Ice blue coloured jacket. 






Twin Blue 12" — 12V Neon Highlight 


~ 
Save 







A set of two, they can be ; 
mounted separately or in the 
stand supplied. 

Requires 12VDC @ 400mA. 













bucket of warm water, and your 
vehicles battery, and enjoy a 

shower no matter how far from 
civilisation you are. 


calibration circuit. 


strap. 


details. 


Freecall For orders BOO) O22 888 
www. 












fe] 33 Re) [em [e)' ie) 3) 
SUNDAYS - 10am to 4pm 





Was Siam ants Can be used as coaxials or mounted as a split 
= Digital Sound speaker system. Supplied with mounting 
P . hardware, crossovers and wiring harness. 
Turbo Camping Shower Level Meter Was $119 
Add a touch of luxury to that Features include data Save 
outback adventure. Use a hold, high and low range $30 


(35 - 100dB and 65- 
130dB), and a built in 


Powered by a single 9V 
battery (included) and 
supplied with a foam 
insert zip-up carry case, 
complete with shoulder 


See our website for 





Cat. 
QM-1588 


.com.au 


BUY THIS: 


Programmable Digital 
LCD Soldering Station 


eAdjustable temperature 
eLCD digital control 
eLightweight soldering pencil 


GET THESE FREE: ——— 


Deluxe Tip Cleaner cat. Ts-1510 Worth $12.95 
1Kg Roll of 0.71mm Solder cat. ns-3002 Worth $28.95 
A g2* Desolder Braid cat.ns-3027 Worth $4.95 













That's 
$46.85 Value 
Absolutely 




















Pre-programmed Universal 5 in 1 Pre- 
TV/Video Remote programmed Remote 


‘G dsaAQ 















Control Control Oo 
je) 

Controls the Controls up to 5 ae) 
primary devices, is wv 
functions of programmed for = 
most TV's over 25,000 pieces = 
and VCR's. of equipment and is O 
Pre- easy to use. a 
| aeraaesy Limited quantity. = 
or over 600 Was $39.95 < 
devices. ae 
Was o 
$24.95 = 
m 

Save Gs 

Save A 


\-/ 
Vv 


$8 


Cat. Cat. 
AR-1701 AR-1709 





f 
re 





it} 
{ \ 


XL RE/SPONSE Spit 
Speaker / Coaxial Combination 









SOINGa LO ta 


Cat. 
CS-2296 


r.\N | or. gs 
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3 Input Recording/ Monitoring 
H NEV 
AV Switch Boxes “a 
These AV switch boxes have functions not normally found in 
ordinary units. They feature 3 AV inputs, 2 recording outputs, a 
selectable monitor and auxiliary audio output. They have a handy 
feature which allows you to switch any of the 3 inputs to either of 
the outputs. This is ideal for dubbing and editing etc. 
See Cat page 301 for details. 


Composite AV 


AC-1630 


TWO 
MODELS 
AWA EAS) 


S-VHS / Audio 


Cat. 
AC-1632 


PLUGNMa 8 


Surveillance System 

The 'Plug 'N View' do-it-yourself surveillance 
system is designed for quick and easy 
installation, yet can be used to develop very 
sophisticated video monitoring systems. The 
range consists of a series of cameras, monitors 
and switchers that simply plug together to form 
customised surveillance solutions. All cameras 
in the range use a single cable to carry power, 
video, audio and PIR signals (where applicable) 
to simplify installation and operation. But don't 
be fooled by the simplicity, the Plug 'N View 
system delivers excellent performance. 

The Plug N View 
range will 

be available 
early June. 


Digital Video Recorder with 
4 Channel Real-Time Display 


The QC-3052 uses it's own 20GB Hard Disk Drive 
and in-built software. Although it doesn't require a 
PC, an RS-232 port is provided for transferring 
images to a PC for further review, printing, 
transmitting and editing. NTSC and PAL video 
outputs are provided to locally monitor video signals. 
We have made available on our website, the entire 
list of functions available to the QV-3052. Ltd qty. 
2002 Cat Price $3495 


Cat. 
QV-3052 


See in store for our Plug ‘N 
View surveillance brochure. 
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Colour Full Duplex Multiplexer - 16 Channel 









4 Channel Digital Surveillance 
Video Recorder DVR 


This Professional quality recorder features a 40GB 
removable hard drive, external triggering, NTSC or PAL 
capability and password protected settings. The removable 


hard drive is compatible with our Cat. XC-4670 removable Features 
carrier, so the drive can be installed into a PC for further include 
viewing and editing with the software provided. eSwitching scheduled 


or four-way split display. ©352 x 288 Resolution. 
Compatible with any IDE Hard Disk up to 200GB. 
¢Dimensions: 420(W) x 87.9(H) x 318(D). See cat page 205 
for details. Ltd qty. Was $1995 


vutiinttn (@ 


Single Event Video Cassette Recorder 


This VHS VCR will record the 
output of a surveillance camera 
that has been triggered by a 
PIR. It can also be triggered 
by a reed switch on a roller 
shutter, panic switch etc. 
This saves an enormous 
amount of wear and tear 
on VCR mechanisms that 
record all the time. 
Triggering devices must 
have normally open (NO) 
contacts. This fantastic Korean made product has a quick response 
recording mechanism so there is very little delay between the actual trigger and 
the start of recording. See cat pg 204 for details. 


Cat. 
QV-3058 
























© 16 camera inputs 

© 6 digit name assignment 
© 7 different display modes 
¢ Alarm signal inputs 


Was $1395 





4 Channel Surveillance Video 
Capture Card with Sound 


The card incorporates high speed real time 
compression and digital 
motion detection. 
















recording, alarm 
alert & pre-alarm 
recording. In addition, 
the surveillance images can 
be accessed remotely via a LAN, WAN or 
even the Internet. It can be set to alert a 
remote PC and send live video of the alarm 
camera. For more details see 2002 catalogue 


7002 Gat, SO 
1800 022 888 


ok ESSE Price $849 
-cOM.au 


Freecall For Order 


WWW. 





1000 Watt (2000W Surge) Hot New Books! NE em 
Electrically Isolated 12VDC to 230VAC [Practical Robotics spe eg oda 


: Covers in detail the principles Mechanical Devices 
Pure Sine Wave Inverter NEw ] of robotics, and everything to | pu fe * great compliment to Practical 
This inverter is from the same get you started. It then moves Robotics, it covers the use of 
manufacturerascour into mathematical equations, " _ Servo motors, speed control, 
150, 300 and recommended parts and even FNS and further detailed techniques 
500W tools. 338pages. for working with motors and 


: mechanical devices. 237 pages. 
sinewaves, Cot 
so you are ‘BW-1380 


assured it - 

works well. M3 and M4 Metric Taps 
It is electrically 

isolated between the 

battery and secondary voltage, and can 
be permanently mounted. The rear panel houses the 3mm 
cooling fan and 12V input terminals, which will accept Cat. 


2 gauge cable (10mm Dia). Cat 
isoee SOOO 4mm 


Cat. 
Metal Oxide Varistors (MOV) w:3ti2 See 


Cuts standard M3 and M4 metric threads. Clean up a cross threaded nut or 
cut into a chassis or heatsink etc. High quality tool steel. 


Was $32.95 Save $10 APPLICATIONS 


Voltage, 200V Clamping High Current DC Circuit Breakers 
Voltage, 600A Peak Will work on 12 and 24VDC circuits. 

Current. SAVE 70A cat. sF-2265 GREAT FOR 

Was $2."ea S1 g50 JA cat. SF-2266 CARAUDIO <A 


L MONTH - STOCK WO 
Standard 3mm LEDs 5-15MCD g 
dg MASSIVE SAVINGS ON LEDS a | 10mm LEDs 


701745 Green $0.25. $0.14 $0.10 ‘ 
2D-1750 Yellow $0.25 $0.14 $0.10 He Bor Les cae a LOB asree RIS 
: or all standard/multi-colour/flashing 4 
3mm Bi Colour LEDs zi ats ne LEDs, the savings are for bulk aaron Bal IED 
sraiepe a Seager) a quantities of one type only i.e. you mm bi Colour Ss 
ZD-1739 Red/Green $0.73 $0.40 $0.30 @ must buy 25+ or 100+ of the one g Bocas” Aiea 
Standard 5mm LEDs 5-ISMCD — ea) product to qualify for the discount. > ZD-1962 Red/Green $1.00 


ZD-1710 Red $0.33 $0.18 $0.12 5mm Flashing LEDs 10mm Flashing LED 
ZD-1715 Green $0.33 $0.18 $0.12 lo , . we 
ZD-1720 Yellow $0.33 $0.18 $0.12 FA) 701730 Red $1.35 : 000 ib hie 
ZD-1725 Orange $0.33 $0.18 $0.12 © 701731 Green $1.35 : $0.60 , , Rectangular LEDs 


Yell y 5 ¥ ben . ous 
5mm Tri Colour LEDs samen aecncngguamaaiiaas $0.60 es 70-1765 Green $0.35 $0.19 


5mm UV LEDs 7 f ; 
ZA7IS CRRA LED es ; ZD-1770 Yellow $0.35 $0.19 
/Orange $0.81 j $0.35 [WEN 701976 $5.50 i $3.00 . 


} All prices are per each 


JYHOLS NI SLONGOdd OOS SG FAAO 


Buy in Bulk & Save up to 60% beg z — ee 


*For all of these high brightness LED’s, you have 














Mm 
ees 
Mm 
the flexibility to mix and match within the ZD-1792 Red 500 $0.53 &) 
individual product groups. i.e. You can choose ZD-1777 Red 6500 $1.10 
between colours and brightness, though they ZD-1795 Yellow 160 $0.53 — 
must all be from the same group ZD-1778 Yellow 5000 $1.00 
ie: "3mm High Brightness” group. ZD-1794 Green 80 $0.53 4 
ZD-1779 Green 6000 $5.95 O 
. . ZD-1998 Blue 2000 $2.50 
3mm High Brightness LEDs , ; ’ ZD-1999 Blue 3000 $3.00 => 
ZD-1752 Red 120 $0.42 $0.21 $0.17 1 H : n cemen 
ZD-1753 Red 900 $0.75 $0.38 $0.30 Omm High Bright ess LEDs 
ZD-1757 Red 5000 $1.60 $0.80 $0.64 4 j 0) 
ZD-1754 Yellow 2000 $1.05 $0.53 $0.42 2D-1970 Red 1600 $0.70 $0.33 $0.26 ‘ep 
ZD-1758 Yellow 5000 $1.60 $0.80 $0.64 ZD-1974 Red 3000 $0.95 $0.55 $0.45 
ZD-1755 Green 350 $0.81 $0.41 $0.32 
ZD-1991 Green 3500 $3.45 $1.73 $1.38 3 7 7 individ ial fa rr ‘ i 
7D-1990 White 3000 $2.96 $1.48 $1.18 Prices correspond to individual products, when purchased in a total quantity of 


above the required volume. 


ness eco‘ BOO O22 888 r.\N i or. 
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itanium Subwoofer and Enclosure Deals 


Refer to Silicon Chip Magazine March and May issues for details. 


New ) 


Using our 10" Titanium Response subwoofers, 10" 25L sealed subwoofer enclosures and a few other bits and pieces, they have created two excellent subwoofer systems. 
They feature excellent power handling, frequency response, and small size enclosures. As a bonus, if you purchase all the parts listed together, you can save even more 

money! They are both excellent subwoofers and great value for money. Please note that to complete the projects, a few common parts are required eg. liquid nails, plastic 
pipe, tools and reference to the relevent issues of Silicon Chip Magazine should be made. 


single 10" Titanium Subwoofer and Enclosure Deal} Double 10" Titanium Subwoofer and Enclosures Deal 
Refer to Silicon Chip May 03. 
This project requires: 


Refer to Silicon Chip March 03. 
This project requires: 


1x 10" Titanium Response Subwoofer 

1x 25L Sealed Subwoofer Enclosure 

1 x 650gsm Acryllic Speaker Damping Material 
1x 10" Steel Protective Grill and Grill Clamps 
2 x 65mm dia. Flared Speaker Ports 


Buy all these parts together at one time in any Jaycar store, and we will give you 
the speaker ports and steel grill absolutely FREE! 


Buy All Together: $169.00 


Save $17.85 
Cat. AA-0138 


Single 10" 
Titanium 
Subwoofer 
and 
Enclosure Deal 








YOUR LOCAL JAYCAR STORE 


NEW SOUTH WALES 

Bankstown _*Ph (02) 9709 2822 
Bondi Junction *Ph (02) 9369 3899 
Brookvale *Ph (02) 9905 4130 
Campbelltown *Ph (02) 4620 7155 
Erina *Ph (02) 4365 3433 
Newcastle Ph (02) 4965 3799 
Parramatta Ph (02) 9683 3377 
Penrith Ph (02) 4721 8337 
Silverwater °Ph (02) 9741 8557 
St. Leonards Ph (02) 9439 4799 
Sydney City Ph (02) 9267 1614 
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CS-2274 $99.00 2 x 10" Titanium Response Subwoofer CS-2274 $198.00 
CS-2520 $59.50 2 x 25L Sealed Subwoofer Enclosure CS-2520 $107.00 
AX-3694 $10.50 1 x 650gsm Acryllic Speaker Damping Material AX-3694 $10.50 
AX-3522 $7.95 2 x 10" Steel Protective Grill and Grill Clamps AX-3522 $15.90 
CX-2688 $9.90 4x 65mm dia. Flared Speaker Ports CX-2688 $19.80 
TOTAL $186.85 TOTAL $351.20 





and 


Enclosure Deal 


Buy all these parts together at one time in any Jaycar store, and we will give you the 
speaker ports and steel grills absolutely FREE! 


Buy All Together: $315.50 > 
Save $35.70 
Cat. AA-0139 


Double 10" 
Titanium 
Subwoofer 















If you are, we may have it in our Kit Back Catalogue. The ‘Kit Back 
talogue' range is listed on the Jaycar website (under Kits & Projects) 
and can only be purchased via the website “www.jaycar.com.au” or 


Techstore (i.e. not the Jaycar stores). 






Ref: Silicon Chip June 2003 


Switches on mains power at a preset darkness level. We have upgrade 
this kit from the original Silicon Chip design to switch 240V/10A from 
the original 240V/6A design. Kit supplied with PCB, electronic 


components, silkscreened —€gt. 
front panel. KC-5359 | 


12V LED Lighting for your Car! 


These kits can replace the stop/tail, centre high mount 
stop light, wedge lamp, and festoon (interior) lamps. This 
gives you great freedom to choose whatever 
colour/intensity LED's you wish. All projects are designed 
for 12VDC applications. All kits are supplied with the 
PCB(s) and instructions ONLY. 


PC Board for 31mm Festoon 
Style (Interior Light) Kit 

Ref: Silicon Chip March 2003 

*Replaces 12V filament lamps with 2 LED's. 


Great for upgrading your interior light or 
introducing extra highlights inside the car. 










PC Board for Centre High 
Mount Stop Light (CHMSL) Kit 
Ref: Silicon Chip March 2003 
Replace an existing 12V 
CHMSL with 16 LED's. 


eAdd a CHMSL to your vehicle 
or trailer. 









Sunset Switch - Upgraded version of Silicon Chip Design 









mmm with 9 LED's. 







BETTER THAN ©) quam 
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New Kit Lal 






PC Board for LED Bayonet Style Lamp Kit 


Ref: Silicon Chip March 2003 
Replaces 12V filament lamps with 12 
LED's. 

©12 LED design. 











PC Board for 41mm Festoon 
Style (Interior Light) Kit 

Ref: Silicon Chip March 2003 

*Replaces 12V filament lamps with 3 LED's. 
Great for upgrading your interior light or 
introducing extra highlights inside the car. 









PC Board for Wedge 
Lamp Kit 

Ref: Silicon Chip March 2003 
*Replaces 12V filament lamps 
which use the 'Wedge' style lamps 












Freecall For fit | SOO O22 988 
WWW. 


.coOom.au 
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MemoDisk USB Flash Drive 


Remember the days, not so long 
ago, when your only means of trans- 
ferring data from one machine to an- 
other was the floppy disk? 

Nowadays there is a plethora of stor- 
age devices, many of them highly 
mobile. But this MemoDisk from 
Oatley Electronics must be right up 
there with the best of them. 

It’s shown same size at right. With 
up to 1GB capacity, it simply plugs in 
to your PC's USB port and behaves 
like another hard disk (the pocket clip 
cap comes off revealing a USB plug). 
Anything you can store on a hard disk 
can be stored on the MemoDisk. When 
you leave, you can unplug it (even 
when the machine is still on) and take 
your data with you. 

It works with Win98SE, Win2000, 


WinME, WinXP, WinCE, Linux 
2.4 or higher and Mac 9.0 or 
higher. For those with Win98 
(which does not support USB 
Mass Storage Driver) a software 
driver is included. WinNT is 
not supported. 

There is a write-protect 
switch to prevent accidental 
erasure and data can be pass- 
word protected. 

For security, for transferring 
data, for ease of use it's a real winner. 
Prices start at $24 for a 16MB up to 
$165 for a 256MB. The 128MB model 
shown sells for $82. 

It comes complete with a USB to 
USB cable for those who have geo- 
graphically challenged USB ports, a 
lanyard (for wearing the Memo-Disk 





“Jasper” precision circle-cutting jigs for speakers 


Cutting holes in speaker boxes has 
always been a time consuming job, 
often with less than perfect results - 
wrong size, uneven edges, much sand- 
ing required etc. Now the Soundlabs 
Group stocks JasperAudio precision 
circle jigs — they make light work of 
cutting holes. You can even make a 
rebate to mount the driver level with 
the wood panel! 

JasperAudio manufactures preci- 
sion router jigs for cutting circles, 


Tey 
LZ 


a 
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mortises and arcs with a plunge router. 
The jigs are manufactured in the USA 
to high quality standards and accu- 
racy. JasperAudio have the first one 





Small safety relays from Pilz 


Two new compact Category 4 safety 
relays from Pilz offer three safe out- 
puts and an auxiliary, making more of 
small spaces and simplifying the wir- 
ing of safety systems. With housings 
measuring just 22.5mm, both new Pilz 
relays maximise the limited space in 
control cabinets and are easy to in- 
stall. 

The flexible Pilz PNOZ X2.7P and 
the PNOZ X2.8P safety relays are suit- 
able for safety gates, emergency stops, 
start switches and light curtains. 

Four operating modes are available, 
- including single channel mode; dual 
channel modes without shorts detec- 
tions across contacts; dual channel 
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mode with 
shorts across 
contacts de- 
tection; and 
monitored 
manual start. 
The PNOZ 
X2.8P also 
features an 
automatic re- 
set function. 








around your neck), instruction manual 
and mini CD with drivers and utilities. 





pass circle jig that requires no trial 
cuts. No sanding will be required to 
get a precision circle cut-out every 
time. 3 models are available and they 
will work with most common routers. 
Much more information is on the 
Soundlabs Group website. 
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TRANSFORMERS 


60VA to 3KVA encased toroids 










Harbuch Electronics pty uta 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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Observations on CeBIT Australia 2003 


There are only fiveCeBIT §& 
shows in the world — 
Hannover, Istanbul, Shang- 8 
hai, New York and, just as & 
the June issue went to press | 
(early May), in Sydney. 

The three-day show, 
held thoughout three halls 
of Sydney’s Darling Har- 
bour Exhibition Centre, 
was on target to attract 
more than 20,000 visitors 
compared to just over 
13,000 the year before. 

CeBIT Australia was 
50% bigger in 2003 with 
more than 400 companies 
exhibiting. 

While international exhibitors were 
down nearly 50%, with 134 interna- 
tional exhibitors in 2002 to 78 in 2003, 
140 international delegations attended 
compared to 102 last year. Organisers 
claimed both the Iraq war and SARS 
scares contributed significantly to the 
downturn. To counter this, there ap- 
peared to be a very much higher local 
representation of international compa- 
nies. 

CeBIT is not your typical “compu- 
ter show”: it is intended as a business- 
to-business show (with a $25 casual 
entrance fee to dissuade tyre-kickers). 
But there was more than enough “gee 
whiz” gadgetry to gladden the heart of 
any techno-junkie. 

Wireless was everywhere — in fact, 
the show was heavily promoted as a 
wireless event — with plenty of oppor- 
tunity to touch, feel and play with 
wireless product. Australian wireless 
provider, Simply Wireless, designed, 
deployed and managed Australia’s 
largest “Wireless Experience” for 
CeBIT 2003. 

20 Cisco 1200 access points, with 
the ability to handle several thousand 
concurrent users, provided network 
coverage across the halls. Three stand- 
ards were used — Bluetooth, IEEE 
802.11a and 802.11b. 

Privately, show organisers expressed 
some disappointment that the system 
was never truly tested. While the many 
wireless products exhibitors put the 
wireless networks through their paces, 
it was hoped that many visitors would 
bring their wireless equipped PDAs, 
notebooks etc, with them. 

Such proved not to be the case, 
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perhaps demonstrating that wireless 
still is an emerging technology. 

One of the most striking features of 
the show was the number of LCD (and 
Plasma) screens. There must have been 
thousands of them, in all shapes and 
sizes. If anyone had something to dem- 
onstrate, it was there on a flat display. 
Samsung even had a coffee table made 
out of one! (Now there’s a thought. . .) 

In the whole show I noticed only 
three CRT displays — and two of these 
were “built-ins” on existing equip- 
ment. 

In his “Publisher’s Letter” back in 
December 2002, Leo Simpson argued 
that the days of CRT video monitors 
were over (and he recalls, copped a bit 
of flack for such an outrageous state- 
ment!). Here it is, just five months later 
— and any of those detractors who vis- 
ited CeBIT would now have that strange 
taste of words in their mouths. 

While many displays were of the 
“garden variety” (17-inch or so) size, 
there were some particularly impres- 
sive large-screen displays on show. 

Notebooks were everywhere. If not 
being demonstrated for sale, they were 
being used to demonstrate applica- 
tions and hardware for sale. I must 
confess to being taken aback by one 
major international exhibitor demon- 
strating their new offerings with, wait 
for it, Pentium III processors up to 
1GHz. (Pentium IV models at 3GHz 
are now becoming commonplace and 
were on display on other stands). 

If that was the “big end” of the 
show, the opposite must be said of the 
mobile phones being displayed by sev- 
eral major manufacturers. The new 


models, many the latest 
whiz-bang video models, 
rs are positively tiny. I don’t 
= know about you, but my fat 
little European-heritage fin- 
gers were no match for the 
miniscule keys on these 
things. Looking at these 
new models, one couldn’t 
help wondering if minia- 
turisation hasn’t gone just 
a tad too far... 

OK, so that was the gadg- 
etry (I lie — it was about 1% 
of the gadgetry). But what 
else did CeBIT have to of- 
fer? 

One innovation was “future parc”, 
showcasing the research behind the 
technology of tomorrow. It featured 
universities, centres of excellence, re- 
search centres, business parks and 
other innovation “greenhouses”, 
showcasing the behind-the-scenes 
work which will provide the next gen- 
eration of technology. 

Then there were applications — just 
about every possible application you 
have ever thought of and perhaps 
many you hadn’t. I believe that if you 
wanted to do something in IT, there 
was an exhibitor at CeBIT that would 
be able to do it for you. 

There were also many hardware 
applications, some not even on the 
market yet. We hope to have a look at 
some of these in some detail in future 
months. For example? A sub-$600 on- 
board vehicle interactive satellite navi- 
gation system. 

There were the usual “hole in the 
wall” retailers (and wholesalers) sell- 
ing everything from systems to 
motherboards to disk drives to cases 
to, well, what do you want today? One 
thing I like about shows (and CeBIT 
was no exception), is finding out about 
many of the suppliers that other 
resellers use. There are often real sav- 
ings to be made. 

Ialso like the concept of future parc 
— you don’t normally get to see what is 
happening behind the scenes. 

I spent an afternoon at CeBIT. I saw 
every stand — but I reckon I could 
have spent a full day there to really 
see everything in detail. Hell, I didn’t 
even have time to go for a ride on the 
rocket (no, I’m not kidding!). 

Oh well, there’s always next year... 
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Intel’s new speedhog Pentium 


Intel’s new Intel 875P chipset, formerly codenamed 
Canterwood, supports dual-channel DDR400 MHz system 
memory, providing exceptional performance across a full 
range of multimedia and 3-D intensive applications. 

Pentium 4 processors with Hyper-Threading Technology 
operating at 3GHz can now have an 800MHz system bus 
instead of 533MHz, the previous highest speed bus. 

The new 800MHz bus can transmit information within 
the PC up to 50% faster than the previous version, allowing 
users to perform multiple complex tasks with greater re- 
sponsiveness from 
their PCs, espe- 
cially in high end 
and CPU-intensive 
applications such 
as graphics, music 
and video. 


Contact: 
Intel Australia Pty Ltd 
Level 17, 111 Pacific Hwy, 


North Sydney NSW 2060. 
Tel: (02) 9937-5800 Fax: (02) 9937-5899 
website: intel.com.au 


Affordable DAQ from Fluke 


The new Wavetek Meterman 38XR and the 38SW data 
acquisition packages comprises a 10,000-count, full-function 
digital multimeter (38XR) with companion Microsoft Win- 
dows-based data logging software and PC interface 
cabling(38SW). 

The 38-SW software is simple to use and logs, displays, and 
stores data from all 38XR measurement functions for later 
retrieval or further 
analysis. It can also 
export data for ad- 
vanced analysis, 
charting and report- 
ing in Microsoft Ex- 
cel. 














Stainless Steel Panel-mount LCDs 


Intelligent Systems Aus- 
tralia has available the Aydin 
Displays (USA) Vector NEMA 
4X Stainless Steel Panel- 
mount Industrial LCD moni- 
tors, specifically designed for 
industrial use where corrosive 
or health issues require the 
use of stainless steel. They pro- 

_ vide Industrial Strength with 
cost effectiveness and the 
NEMA4 Rating (IP65) means 
the monitor is sealed against 

dirt/dust and liquids under pressure. 

The monitors, available in 15" and 18" models, with or 
without touchscreens, are built to withstand shock, vibra- 
tion and temperature extremes that would cause unreli- 
able operation in an office-grade product. They are. Enclo- 


sure style is Panel- Seas aie Seas 
mount. Touchscreen Contact: a pe Bees 
Intelligent systems Maton : 


options include Ca- 
pacitive and Resis- 
tive in both RS-232 


and USB interfaces. 





a Box 635, Cockatoo Vic 3781 
Ph: (03) 5968 0117 Fax: (03) 5868 0119 
website: intelligentsystems.com.au 
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DrDAQ - Multi Sensor Data Logger 


® Built-in Sensors for Light, Sound & Temperature 


® Measures pH - just plu 


in a standard electrode 


® Ideal for Science Data Jocubstion & Logging Experiments 


Simply plug DrDAQ into the parallel 
rt of any PC, run the sup 
icoScope and PicoLog so 

you are ready to collect and display 

data. DrDAQ uses power from the PC 


so no batteries are required. 
Specifications 


® Built-in Sensors: Sound Waveform, 
Sound Level, Voltage, Resistance, 


Temperature, Light 
® Two External sensor sockets 


* 1 TTL and 1 LED Digital Output 


® Connects to Parallel Port 
* Overload protection +30V 


* Extensive library of science experiments 


ADC-100 Low Cost PC Based Oscilloscope 


* 12 Bit Resolution, Dual Channel 


® Plugs Into PCs Parallel Port 

® Ideal for Audio & Automotive 
Electronics 

The ADC-100 is a dual channel, 

100kS/s oscilloscope, spectrum 


analyser, voltmeter and frequency 


meter. Very useful as a general 


onl and 











purpose instrument in the field or 


in the lab. 


Specifications 

* Resolution 12 Bits 

® Channels 2 x BNC 

® Analog Bandwidth 50kHz 
® Sampling Rate 100kS/s 


* Voltage Ranges +50mV to +20V in 9 ranges 


* Scope Timebases 100us/div to 50s/div 


* 8, 12 & 16 Bit 
Resolution 


| piracy vty ec — 
0 % 


Analyser, 
Frequency Meter, XY 
Scope and Logging 
Software Included 

* Fraction of the Cost of 
Comparable Benchtop 
Instruments 


The ADC-200 series offer 
a combination of high speed 


and high resolution models, 
with deep memory and 
advanced trigger functions. 


For example the ADC-200 
high speed models are ideal 
for microcontroller and oa 
circuit applications while t 


ADC-212 and ADC-216 high resolution 


models are ideal for 


monitorin 

sensors, ' Product 
transducers, 

vibrations, 8 Bit Series 
noise and ADC-200/20 
audio signals. apC-200/50 
Moe lug into +ADC-200/100 
the PCs 12 Bit Series 
parallel port as 
pede with (ADG-2i2/50 
PicoScope ADC-212/100 
and PicoLog 16 Bit Series 
software, ADC-216 






>=; 





ADC-100 
$827 inc GST 


ADC-200 PC Based a 





“J 


; 


Sampling 
Rate 


20MS/s 
50MS/s 
100MS/s 


3MS/s 
50MS/s 
100MS/s 


333kS/s 


Emona Instruments Pty Ltd 
Tel 1 800 632 953 Fax (02) 9550 1378 


email: testinst@emona.com.au web: www.emona.com.au 


¥ 
j 





Analog 
Bandwidth 


10MHz 
25MHz 
50MHz 


1.5MHz 
25MHz 
50MHz 


166kHz 
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So you think your reaction time is pretty good. Cocky, eh? Well, you 


might be surprised. This little project will let you test your own or 
anyone’s reaction time and read it out accurately on a digital multi- 
meter. The ‘Brake!’ stimulus is a large red LED, while the subject's 
response can be sensed via a pushbutton, foot pedal switch or even 
an optical detector, set up to sense the light from a car’s brake lamp. 


veryone takes a finite time to 
| Deer to any stimulus, 

whether it’s the brake lamp from 
the vehicle in front at 110km/h on the 
freeway, touching a hot saucepan on 
the stove or whatever. 

There’s the short time for the nerve 
impulses from your senses to travel to 
your brain, the time for your brain to 
respond and then a further short time 
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for outgoing nerve impulses to travel 
to your limbs and stimulate the mus- 
cles to produce your reaction. 

These three delays or ‘latency times’ 
are usually lumped together into a 
single quantity known as your reac- 
tion time: the total time taken for you 
to actually respond to such a stimu- 
lus. 

Your reaction time varies depend- 


ing on whether you respond with your 
hand or your foot. It also depends on 
your state of health, alertness, psy- 
chological outlook and whether you 
have recently taken drugs or alcohol. 

The reaction time for a normal 
healthy adult seems to vary between 
about 150 and 300ms (milliseconds) 
for a hand response and between 400 
and 800ms for a foot response (eg, 
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hitting the brakes). If you are driving a 
vehicle and your measured reaction 
times are significantly longer than 
these times, you are an “accident wait- 
ing to happen”. 

You don’t need to be a rocket scien- 
tist to work out why. Consider driving 
at 70km/h. At that speed, you’re trav- 
elling a distance of 19.4 metres every 
second or almost two metres in each 
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100ms. So if it takes you (say) 500ms 
to respond to an emergency by step- 
ping on the brake pedal, your car will 
travel almost ten metres before the 
brakes can even begin to slow you 
down. 

Some safety experts have been lob- 
bying for years to make reaction time 
testing mandatory for driver’s licence 
renewals. It hasn’t happened yet — but 


in the meantime you can measure the 
reaction time of all your driving 
friends, to judge whether they should 
be on the road or not... 


Uses a digital multimeter 


This new Reaction Timer uses a 
digital multimeter to read out the time 
in milliseconds; you just switch it to 
the 2V DC range. 
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The circuit runs from a 9V battery 
or DC plugpack. It measures the time 
you take to press the Stop button (or a 
foot switch) after the ‘Brake!’ LED is 
lit, and converts that time into a DC 
voltage (1ms = 1mV). So your digital 
multimeter can read reaction times 
directly. A reading of 335mV corre- 
sponds to a reaction time of 335ms, 
and so on. 

Using a DMM for the readout keeps 
the circuit simple and the cost low. It 
also keeps the current drain low as 
well, so the tester will operate for 
quite a long time from a standard 9V 
battery. The current drain is only 4mA 
when the LED is not lit, rising to 14mA 
when the LED is on. 


Can you jump the gun? 

Nope. But you can have fun trying! 
To make it impossible to ‘jump the 
gun’ — even when you’re measuring 
your own reaction time — there’s a 
built-in variable time delay before the 
‘Brake!’ LED is lit, after the Set button 
is pressed. 

So even if you press the Set button 
yourself, or notice when the operator 
presses the button, there’s no way of 
guessing when the LED will light. It 
could be anything from a fraction ofa 
second up to a few seconds, before the 
LED lights and your reaction time be- 
gins to be measured. 

You are therefore forced to concen- 
trate on the LED, and then push the 
Stop button as soon as you see it light 
up. 

The measuring range of the timer is 
from zero to 1023ms, or just over one 
second. If your reaction time is longer 
than this, the timer’s output voltage 
drops back to zero and starts again. 
This is hardly a problem though, be- 
cause if your reaction time is longer 
than 1023ms you should probably be 
a passenger, not a driver! 


How it works 


At the heart of the timer is a simple 
clock pulse generator producing a 
string of pulses at a rate of one pulse 
per millisecond (ie, 1kHz). 

These clock pulses are controlled 
by a logic gate, which is opened only 
during the time that the ‘Brake!’ LED 
is illuminated. Pulses from the gate 
are then fed to a binary counter which 
counts how many pulses have been 
allowed through the gate. 

We then use a simple digital-to- 
analog converter (DAC) to convert the 
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count into a DC output voltage, ready 
for measuring by a DMM. 

That’s the basic idea. Now we can 
look at the circuit of Fig.1 in some 
detail. 

The 1kHz clock pulses are produced 
by the circuitry around IC1c, one sec- 
tion of a 40106 or 74C14 hex Schmitt 
trigger inverter. This is connected as a 
relaxation oscillator, with the 5kQ vari- 
able resistor VR1 used to adjust its 
oscillation rate to exactly 1kHz. 

The pulses from IC1c are fed to gate 
IC2c, the main timing gate. IC2c is one 
section of a 4093 quad Schmitt NAND 
gate. The pulses which IC2c allows 
through are fed to the clock input of 
IC3, which is a 4040 12-stage binary 
counter. We only use 10 of the 12 
outputs, as this allows us to count up 
to 1023 (one less than the 10th power 
of 2). 


Ladder DAC 


The 10 outputs of IC3 are in binary 
form, each one swinging between 0V 
and 5V as the counting proceeds. The 
combination of 10 binary outputs is 
converted into an equivalent analog 
DC voltage by the DAC ‘ladder net- 
work’ of 10kQ and 20kQ resistors. 

This simple but effective DAC en- 
sures that each output is given the 
correct ‘binary weighting’ at the out- 
put. That is, the effect of each counter 
output halves with its position down 
the ladder. Output O08 produces half 
the output voltage of 09, O7 produces 
half that output again and so on. 

As this basic DAC produces an out- 
put voltage varying from OV to just on 
5V, we use the two additional 12kQ 
and 3.3kQ resistors connected from 
the DMM output to earth to form the 
lower half of a voltage divider. This 
reduces the output voltage range to 0 - 
1.023V, ensuring that the DMM will 
read directly in millivolts. 

So IC1c, IC2c, IC3 and the resistor 
ladder network are essentially the core 
of the timer, able to count a time pe- 
riod and convert it into an equivalent 
DC voltage. 

Now let’s see how we make this 
timer measure reaction times. Gate 
IC2c is controlled by an RS flipflop 
formed from gates IC2a and IC2b 
(4093). When this flipflop is in the Set 
state with IC2b pin 4 high, gate IC2c is 
‘open’ and allows 1kHz pulses through 
to the counter. 

At the same time transistor Q2 is 
turned on by the logic low at the out- 


put of IC2a (pin 3), via the transistor’s 
10kQ base resistor. This turns on the 
‘Brake!’ LED. This LED remains alight 
while the timer is actually measuring 
a reaction time, ie, until the person 
being tested pushes the STOP button. 

When the person being tested 
presses the Stop button (either S2, or 
a remote switch via CON2), this pulls 
pin 1 of IC2a low, which switches the 
RS flipflop back to its reset state. The 
output of IC2b goes low, turning off 
gate IC2c to stop the counter, while 
the output of IC2a goes high at the 
same time which turns off Q2 to ex- 
tinguish the LED. 

But what switches the flipflop into 
the set state in the first place, to start 
the timer and light the LED? Now 
that’s a little more tricky — which is 
why we’ve left it until last. 


Random start delay 


The flipflop is switched into the set 
state by applying a brief logic low 
pulse to pin 6 of IC2b; we could do 
this by connecting the Set button S1 
(or a remote switch via CON1) to this 
pin via a simple RC debounce circuit 
like that used for the Stop button S2. 
But this would turn on the LED and 
timer immediately, leaving the timer 
susceptible to errors caused by a sub- 
ject ‘jumping the gun’. 

So we’ve introduced a variable de- 
lay between pressing S1 and the ac- 
tual turn-on of the flipflop, which 
‘randomises’ the turn-on procedure. 
This works as follows. Schmitt in- 
verters IC1f and IC1e are both con- 
nected as relaxation oscillators, simi- 
lar to the clock oscillator (IC1c) but 
with both working at much lower fre- 
quencies. ICif runs at about 10Hz 
while IC1e runs at around 8Hz, deter- 
mined mainly by the 4.7uF capacitors 
and the 82kQ or 100kQ resistors. 

Both these oscillators produce an 
output in the form of very narrow 
negative-going pulses. This is due to 
the effect of the 1kQ resistors and 
diodes D1 or D2 which make the 4.7pF 
capacitors discharge very rapidly on 
every half-cycle. So both outputs are 
at the logic high level for about 99% 
of the time and only at logic low level 
for about 1% of the time. In other 
words, the oscillators have a very high 
duty cycle or mark-space ratio. 

Because the two oscillators are run- 
ning at different frequencies, these 
narrow negative-going pulses coincide 
only occasionally. So by combining 
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IC3 





CON2 STOP 
Fig.2: full-size component overlay, along with matching 






photograph at right. Between these two you should have no problems! 


them in the AND gate formed by di- 
odes D3, D4 and the 22kQ resistor, we 
end up with a voltage across the resis- 
tor which is at logic high level most of 
the time, only occasionally going low 
very briefly. This becomes our source 
of pseudo-random pulses for trigger- 
ing the flipflop. 

The occasional low pulses are in- 
verted by ICid and then fed to one 
input of NAND gate IC2d, which con- 
trols when they are allowed through 
to pin 6 of IC2b. The remaining cir- 
cuitry using Q1, diodes D5 & D6 and 
inverter IC1b is used to ensure that 
the flipflop is switched to the set state 
on the arrival of the first ‘random’ 
pulse from IC1d after the Set switch 
S1 has been pressed. 

They also ensure that the flipflop 
can’t be retriggered again for some 
time, so that it switches to the reset 
state as soon as the Stop button is 
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pressed, and remains in that state. 
This works as follows. 

While the flipflop is in the reset 
state, the output of inverter IC1b is 
high. This means that the 4.7uF ca- 
pacitor connected between pin 12 of 
IC2d and OV could potentially charge 
up to logic high via D6 and the 22kQ 
resistor, except for the fact that tran- 
sistor Q1 is switched on by the 10kQ 
resistor connected to its base. 

But if the Set button S1 is pressed, 
Q1 turns off and the 4.7uF capacitor 
charges up rapidly, bringing pin 12 of 
IC2d to logic high level. IC2d then 
turns on, allowing the next ‘random’ 
pulse from IC1d to pass through to the 
flipflop and switch it to the Set state. 

Because of the high value of the 
1MQ resistor connected in parallel 
with the 4.7uF capacitor, the capaci- 
tor takes about 10 seconds to discharge 
when S11 is released. This means that 





you only have to press S1 briefly and 
the circuit remains ‘primed’ and ready 
to let through the next trigger pulse 
from IC1d, even if this doesn’t arrive 
for a few seconds. 

But how do we prevent the trigger- 
ing circuit from being able to turn on 
the flipflop a second time, after the 
Stop button S2 has been pressed? 

That’s the purpose of D5 and its 
series 10kQ resistor, because they en- 
sure that any charge on the 10u1F ca- 
pacitor is rapidly drained away as 
soon as the flipflop is switched on. 
When the flipflop switches to the Set 
state, the output of IC1b goes low, D5 
conducts and the capacitor discharges 
through the 10kQ resistor in less than 
100ms. 


Reset function 


When the timer’s flipflop is 
switched off by the Stop button (S2), 


www.siliconchip.com.au 





counter IC3 simply stops counting 
with its outputs remaining at the mil- 
lisecond count that was reached. This 
means also that the timer’s DC output 
remains fixed, giving you as much 
time as you need to read the DMM 
and record the time reading. 

Reset switch S3 resets the counter 
to zero so you can perform another 
reaction time measurement. Associ- 
ated with switch S3 is a 100kQ resis- 
tor and a 100nF capacitor which form 
a ‘de-bounce filter’. This is followed 
by inverter IC1a which provides a 
positive-going reset signal for IC3 
when the button is pressed. 

As well as being a de-bounce filter, 
the 100kQ resistor and 100nF capaci- 
tor also form a ‘power-on reset’ circuit 
to reset IC3 as soon as power is con- 
nected to the circuit. 

Power for the circuit can come from 
a 9V battery or 9V DC plugpack. This 
is fed through diode D7 to prevent 
reversed-polarity damage and is then 
passed through 5V regulator REG1. 


Trigger options 


You have two options regarding the 
timer’s Set triggering. The simpler ap- 
proach is to use on-board push-button 
S1 but this means that the person being 
tested will be well aware when you 
have ‘started the ball rolling’. 

The alternative approach is to fit 
socket CON1 instead of S1 and con- 





Parts List — Digital Reaction Timer 


1 PC board, code 04106031, 76 x 128mm 

1 momentart contact pushbutton (S3) 

2 momentary contact pushbuttons (S1,2) OR 
2 3.5mm PC-mount stereo jacks (CON1,2) 

1 3.5mm PC-mount stereo jack (CONS) 

1 2.5mm concentric power socket (CON4) 

4 rubber feet, screw mounting type 

4 M3 x 6mm machine screws with M3 nuts 

1 3.5mm mono jack plug 

1m length of light duty figure-8 cable 

2 banana plugs, one red, one black 

2 (Optional) 3.5mm mono jack plugs 

2 (Optional) 2.5m lengths of shielded audio cable 
2 (Optional) pushbutton or foot switches 


Semiconductors 

1 40106 or 74014 hex Schmitt trigger (IC 1) 
1 4093 quad Schmitt NAND gate (IC2) 

1 4040 12-stage binary counter (IC3) 

1 78L05 3-terminal 5V regulator (REG1) 

1 PN100 NPN transistor (Q1) 

1 PN200 PNP transistor (Q2) 


1 10mm bright red LED (LED1) 
6 1N4148 diodes (D1-D6) 
1 1N4004 power diode (D7) 


Capacitors 

1 10uF TAG tantalum 

3 4.7uF TAG tantalum 

1 2.2uF TAG tantalum 

6 100nF monolithic (code 100n or 104) 


Resistors (0.25W 1%) 


4-Band Code (1%) 5-Band Code (1%) 


1 1MQ 
3 100kQ 
1 82kQ 
2 22kQ. 
11 20kQ 
1 15kQ 
1 12kQ 
13 10kQ 
13.3kQ 


brown black green brown 
brown black yellow brown 
grey red orange brown 

red red orange brown 
brown grey orange brown 
brown green orange brown 
brown red orange brown 
brown black orange brown 
orange orange red brown 


brown black black yellow brown 
brown black black orange brown 
grey red black red brown 

red red black red brown 

brown grey black red brown 
brown green black red brown 
brown red black red brown 

brown black black red brown 
orange orange black brown brown 


nect to it a remote pushbutton (or foot 
switch) via a length of shielded cable 
and a suitable plug. The remote 
pushbutton can be mounted in a film 
container or some other small case 
that can be handheld. 

This allows you to press the Set but- 
ton out of the test subject’s sight (al- 
though, as we’ve said before, there is a 


random time period after this switch is 
pushed to prevent cheating!). 

The same two approaches are avail- 
able for the Stop triggering, where 
you can again use either on-board 
pushbutton S2 ora remote pushbutton 
connected via CON2. 

In this case there’s also a third op- 
tion; instead of connecting a simple 
pushbutton via CON2, you can con- 
nect a small optical sensor circuit, so 
the timer can be stopped by an optical 
signal of some kind; eg, the stop lamp 
of your car. 

In this way, you could simulate an 
actual braking situation (without the 
risk of a collision!). 

As shown on the circuit, the optical 
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2 1kQ brown black red brown 
1 3300 


1 5kQ horizontal trimpot (VR1) 


sensor can consist of a BP104 or simi- 
lar photodiode, a 47kQ resistor and a 
PN100 transistor. 


Putting it together 


Virtually all of the timer’s circuitry 
fits on a small PC board measuring 76 
x 128mm and coded 04105031. The 
component overlay diagram is shown 
in Fig.2. 

The only off-board wiring consists 
of the cables running to your DMM 
and to a 9V battery or plugpack sup- 


orange orange brown brown 


‘brown black black brown brown 
orange orange black black brown 





ply, plus those to the remote Set and 
Stop buttons if you elect to use them. 

The PC board assembly is intended 
to be used ‘as is’, supported by four 
small rubber feet. 

Before starting assembly, inspect the 
copper side of the PC board carefully 
and make sure there are no hairline 
cracks in the copper tracks, or solder 
or copper bridges shorting them to- 
gether. Fix any defects. 

Then start by fitting the two wire 
links to the top of the board. One of 
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these is just to the left of trimpot VR1, while the other is 
just to the left of IC2 and IC3. This second link should be 
made from a short length of insulated hookup wire. 

Next, fit the various connector sockets to the board: DC 
power socket CON4, DMM output socket CON3 and the 
optional sockets CON1 and CON2 for the remote Set and 
Stop buttons. Note that the PC board has holes and pads 
to match either type of commonly available board-mount- 
ing 3.5mm stereo sockets, so there shouldn’t be any 
problems. 

If you’re not fitting CON1 and CON2, you can fit push- 
button switches S1 and S2 instead, plus the Reset button 
S3, which goes at the front centre of the board. Note that 
S3 must be fitted with its ‘flat’ side towards the back of 
the board. This also applies to S1 and S2, if you fit them. 

Next you can fit trimpot VR1; you may also need to 
slightly enlarge the PC board holes before the pins will 
pass through easily. The board has holes to allow either 
common type of mini trimpot to be fitted. 

The resistors can be fitted next, using the colour codes 
in the parts list as a guide. If you’re not confident about 
reading the colour codes, use your DMM to check the 
resistor values. It’s also a good idea to fit the resistors 
with their colour codes reading in the same directions, to 
make checking and troubleshooting easier in the future. 

With the resistors fitted, you can fit the remaining low- 
profile parts: signal diodes D1-D6 (all 1N4148 or 1N914) 
and the polarity protection diode D7 (a 1N4004). Take 
special care to fit all of these diodes the correct way 
around, as shown in the diagram of Fig.2. 

If you don’t, the timer either won’t work at all, or 
you're likely to get some very strange results... 

Once the diodes are soldered in place you can fit the 
small monolithic capacitors, and then the tantalum and 
electrolytic capacitors. 

Don’t forget that the tantalum and electrolytic capaci- 
tors are polarised, and must be fitted into the board with 
the correct polarity. You should find each one’s polarity 
clearly marked on its body, and the positive side is 
indicated on the overlay diagram to guide you. 





Full-size pattern for the single-sided PC board used in this project. It can also be 
downloaded from WWww.SILICONCHIP.COM.AU 
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If you mount the 
pushbutton 
switches in a film 
cannister or 
similar, it’s a good 
idea to fit a large 
flat washer to stop 
the switch being 
forced through the 
plastic due to over- 
exuberance! 






; t 
All that remains is to fit transistors Q1 and Q2, voltage 
regulator REG1, the 10mm LED and the three ICs. The 
main things to watch here are that you make sure to fit 
each one in its correct location and with the correct 
orientation as shown in the overlay diagram of Fig.2. 

REG1 is in the same type of TO-92 package as Q1 and 
Q2, so don’t confuse them. Note that some 10mm LEDs 
don’t have a ‘flat’ moulded into their plastic pack, so the 
only easy way to check their polarity is by the longer 
length of their anode lead. Therefore, make sure you fit 
LED1 to the board with this longer lead on the side 
nearest IC3. 

We suggest that you solder the LED’s leads to the board 
pads with the bottom of the LED package only about 8- 
9mm above the board. This allows you to bend both leads 
forward by about 30°, so that the LED is tilted towards the 
front. 

Because all three ICs are of the CMOS type, it’s a good 
idea to take precautions to prevent them from being 
damaged by static electricity while you’re handling and 
fitting them. The best way to do this is by making sure 
that the PC board’s copper tracks, your soldering iron and 
yourself are all at earth potential for this part of the 
operation. 

To earth yourself, you can use a conductive wrist strap, 
connected to an earthed water pipe via a length of flex- 
ible insulated wire. This also al- 
lows you to drain away any charge 
on the board copper by simply 
touching it before you fit the ICs. 

Once the ICs are fitted, the final 
step in the board assembly is to fit 
the board with small rubber mount- 
ing feet, using four M3 x 6mm ma- 
chine screws and M3 nuts. 

You also need to make up a lead 
to run from the timer to your DMM. 
This should have a 3.5mm jack 
plug on one end and a pair of ba- 
nana plugs at the other. If you use 
red/black colour coded cable for 
this lead and fit red and black ba- 
nana plugs, this will make it easy 
to connect up to the DMM with the 
correct polarity every time. Mind 
you, most DMMs these days have 
auto polarity, so it’s not really a 
problem. 

If you’re using remote Set and 
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Stop switches, you'll also need to make up the remote 
switch leads. These can use single-core shielded wire for 
the plain pushbutton or foot-switch leads, fitted with 
mono 3.5mm jack plugs. You only need to use shielded 
stereo cable and a stereo jack plug for the optical Stop 
sensor, because the extra wire and jack connection are 
needed for the photodiode bias voltage. 


Checkout & calibration 


Your reaction timer should now be complete and ready 
for checkout and calibration. The first step is to connect it 
to a 9V battery or nominal 9V DC plugpack. Use your 
DMM to check the voltage at pin 14 of either IC1 or IC2, or 
pin 16 of IC3 (measured against board earth, such as the 
lefthand end of the two resistors between CON3 and 
CON4). You should read +5V at all three of these IC pins. 

The LED should not be lit but if you briefly press button 
S1, the LED should light soon afterwards — within a few 
seconds. If 10 seconds pass and the LED still hasn’t begun 
glowing, try pressing S1 again briefly. This should cause 
the LED to light within another few seconds. If not, you’ve 
probably made a wiring error. So remove the 9V supply 
and look for a reversed diode or transistor... 

Once the LED does light, try pressing Stop button S2. 
This should extinguish the LED immediately. If you have 
connected the timer’s output lead to your DMM, it should 
now indicate a steady DC voltage somewhere between 0V 
and 1.023V. If you then press the Reset button S3, the 
voltage should drop back to zero. 

Assuming the above checks are successful, your Reac- 
tion Timer is working correctly and all that remains is to 
calibrate it so that your reaction time readings will be 
accurate. This can be done quite easily, although you do 
need access to either a calibrated oscilloscope or a fre- 
quency counter. These days, many of the better DMMs 
incorporate a frequency meter. 

If you don’t have access to either of these instruments, 
you might have to simply set trimpot VR1 to the centre of 
its adjustment range and hope for the best. 

If you do have access to a calibrated scope or frequency 
counter, accurate calibration is a snack. All you have to do 
is connect the (high impedance) input of either instrument 
to either pin 6 of IC1 or pin 8 of IC2 and read the frequency 
of the square wave signal. Then adjust VR1 until the fre- 
quency reads as close as possible to 1kHz (1000Hz). 

That’s it. With the clock pulse rate set to 1kHz, the 
timer’s output voltage should be within 2% or better of 
the reaction time period in milliseconds. 


Camera shutter timer? 


While we haven’t tried it we imagine that this circuit 
(especially the main timing oscillator, counter and DAC) 
would also be quite useful as a short interval timer — eg, 
checking camera shutter speeds. Obviously the “random 
start” oscillators (IC1e, IC1f) would not be needed, nor 
would the “Brake” LED or its associated circuitry. . 

One way to sense the “lens open” time would be to use 
a phototransistor or photodiode to sense light coming 
through the lens. Again, we must emphasise that we 
haven’t tried this but we would imagine the phototransistor 
could be used to simply control IC2c, which in turn 
would allow oscillator pulses from IC1c into the counter 
on “light” and stop them on “dark”. sc 
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Off the shelf and 
custom embedded 
controllers for OEMs 


It’s so easy 
to get started with SPLat 


PLat is the innovative Australian controller system that’s been adopted 


by major OEMs world-wide. Some of the places where you might spot a 


S 


PLat include: 


Security turnstiles in the world’s largest stock exchange (NYC) 
Controlling crystal growing experiments for the Space Shuttle 
In thousands of Carrier commercial airconditioners 

Water processing and pollution control systems 


If you make a product that requires an embedded electronic controller, 


Ss 
q 


PLat will help you implement a professional grade control system 
uickly, easily and at a realistic cost. Our Developer’s Kits make it 


really easy to get started, straight out of the box. 


_MMi99 Developer’s Kit = 


Controller with inbuilt operator 
interface, 16 digital I/O, 4 analog I/O 
and expansion ports 

Matching connectors 

Free programming software with full 
simulator 

Free CD based training course 
Sample programs 





$329* wo LCD ($439* with 2x16 LCD) 


FREE power supply and programming cable if you quote this 


ad when ordering! (Limited time only) 
Everything you need to get started with SPLat! 


XIRO16 - 16 I/O expansion 





Add 8 relay outputs and 8 inputs to 
your MMi99. Ready to go, easy to 
use. 


SLTLSO* Sensing anaes 


* All prices are for 1-off developer’s kits, and include GST. All major cards 
accepted. Substantial discounts are available for OEM quantities. 


Made in Australia by 


SPLat Controls Pty Ltd 





2/12 Peninsula Blvd 
Seaford VIC 3198 
Ph 03 9773 5082 
Fax 03 9773 5091 





Visit our website for free software, our renowned training 
course and complete online product documentation 
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Many customers have already taken 
advantage of the “Altronics Digital Sale”. 
It's been so popular that we've decided to 
extend it another month, with all new bar- 
gains. We can only fit 63 bargains in this 
months Silicon Chip, but we've got another 
100 waiting for you on-line. Simply log on 
and have a browse! 
Jack O'Donnell, 
Managing Director 


THE ALTRONICS 


CITA L 





For the month of June Altronics is offering great 
discounts on many products EXCLUSIVELY ONLINE! 
So get online with Altronics today and take advantage 
of shopping with us 24/7. Simply go to.. 
www.altronics.com.au 


and click on the “Digital Sale” banner! Its that easy! 











Reduce eye 
strain with 
Inspect-A- 
Gadget®! 
Great for 
stamp and coin 
collectors, model makers, seamstress- (0 
es, jewellers etc. A must 
have for service or R&D 
centres! 990mm arm 
extension. Easily clamps to 
the back of your desk, sav- 
ing valuable work space! 
12 month warranty 





ae 
. 
‘ 


Features an ultra-bright 22W 
Philips® triphosphor 
fluorescent tube, typically 


TWICE THE BRIGHTNESS 


of a regular tube. 
FOR NO EXTRA COST! 








This learning remote can be used to 
m, combine several remotes or replace 
an old broken one. Suitable for many 
older garage doors, car or bike 
alarms, home alarm, etc. » 4 buttons 
* Operating frequency 260-500MHz 
Remade erik del acl 
© Cec 


lea 


Normally $41.95 
A 1015 











G! Also great for forming plas- q 
tics, intr repairs, setting adhesives and com- 
pounds, removing caulking and sealants. 


TUBIN: 























PLUS FREE 
heatshrink pack 









| service techs & 
| serious 
enthusiasts. 
_ Features: * 2 year 
_ warranty * Wide 
| bandwidth and high 
_ Sensitivity * Very low power consumption « High 
sensitivity X-Y mode * Z axis (intensity modulation) 
* Simultaneous display of original and magnified 
waveforms on each input * Front panel electrical 
_ trace rotator * Regulated power supply circuit for accuracy * TV 
| video sync * High frequency rejection filter in the triggering circuit 














THOUSANDS in use with labs, schools, 
universities etc. THROUGHOUT 





















_ COLLECTION! . 
, ,Remote control your 
« PC’s MP3 songs and play lists with this 





Transmits audio and 
video signals from 
one room to another 
without having to install 
cabling. Ideal for transmitting 
DVD, VCR etc from main system to the bedroom. It even 
allows you to operate your source device remotely! No need 
to walk across the house just to press play! 


BONUS OFFER! Purchase the S 9360 for $229 
and receive the A 1008 remote control (valued 
at $62) for FREE! 


(SC Sept - Nov ‘01) 
GREAT FOR ANYONE 
WITH AN MP3 







great kit. Ideal for cuing up a whole nights 
party music! Remote provides typical CD 
player functions. Full information on website. 


BONUS! Purchase the K 2750 for $89.95 
and receive the A 1013 remote control 


(valued at $36) for FREE! 





Ideal for the cash ieonsd student or 
enthusiast. Packed with features and 
great value for money! With built in 

HFE transistor and diode test 
functions. 


Could this be the 
lowest priced DMM 
on the planet? 


Normally $12.95 
Q 1053 











VIRTUALLY INDESTRUCTIBLE! 
Can be dropped repeat- 
edly without damage. 
Ideal for schools. 
AMAZING VALUE! Includes 5m 
XLR 3 pin balanced lead, typically 
valued at $22.95! 


Normally $52.50 


C 0383 


Great for finding keyholes in the 
dark! Keep one in the glovebox 
for those roadside emergencies: , 
Batteries included. 


XK 0195 
Clip On 





*Colour may 
vary to image 


& 





LOOKS SO GOOD YOUR FRIENDS WON'T 
BELIEVE YOU BUILT IT YOURSELF! 


(SC Nov-Dec ‘01) 






Some similarly powered brand 
name amplifiers sell for over $2000! eae mat 
Build this kit yourself and save a 

FORTUNE! Produces 100W RMS per channel 

with almost unmeasurably low levels of distortion. 

LED bargraph meters * Gold plated speaker 
terminals + 19” Rack or desk mount * Screened and pre- 
punched chassis for a professional finish * CD, Tuner, DVD, 
Tape & Aux inputs » Supplied with 19”rack mount kit. 


m@ EXPRESS ORDER HOTLINE m@ FAX 


1-300 787007 1-300 789 777 WWW. altronics.com.au 
























O-30V @5A 







Perfect for any 
workbench or lab. 
Features: Up to 
5A from 0-30V 

* Separate controls for 
voltage and current limiting 

+ Fixed 12V & 5V output rails * Fully 
adjustable from 0 - 30V + Precision LCD voltage & current 
meters * Fully regulated + Short circuit & overload protection 


Save over 
25%! 

































Normally $329 
M 8205 









THIS CHARGER AND BATTERY DEAL WILL 
GIVE YOU UP TO A THOUSAND RECHARGES! 
Pays for itself in no time! Suits 
NiCad or NiMH. Approx 7 hour 

charge time, 


BONUS DEAL! For just $10 extra, pick 33 9 F 
up 4 x AA 1300mAh (S 4745) batteriestogo = if iE I at 
with your new charger. Valued at $22.40! ra fe 


SL amrerie BARGAINS! 
Premium grade long life, 
sealed lead acid batteries. 


1000's sold to security 
company’s across Australia! 





S 5075B 1.3Ah 
$5080 3.0Ah 
S 5090B 7.2Ah 





$24.50 
$32.50 
$39.50 








WHOPPING 1300°C OUTPUT! 

This superb blow torch is ideal for model 
making, heatshrinking, brazing, silver 
soldering and more! 

Push-on, push-off operation so you don’t have 
to hold the trigger down! Piezo ignition 
ensures a reliable start every time. 
Features: + Huge refillable gas 
reservoir * Wind proof jet flame 
+ Adjustable air supply * Handy 


Dyna-Link’ 


HUGE 305m pull box for easy instal- — 
gat 2¢ & 


lation and neat storage. 
Data Cable 
W 2760 Cat 5e 
W 2764 Cat 6 





Normally 
75¢/m 
$1.62/m 








WITH 1300°C TEMPERATURE 
PROBE 

Autoranging multimeters are great if 
you don’t have a free hand to change 
ranges. Ideal for service persons or 
hobbyists. Features + Manual override 
of auto-ranging * Range hold & data 
hold *°C Temp range * AC & DC 
Volts 

+ Resistance + Continuity buzzer 


+ AC/DC current + Transistor Normally $65 


Q 1132 


BS INTERNET 

















































STILL WORKS INA 
HOWLING WIND! 
Ideal for camping, hiking or even - 
as a cigarette lighter! Easy one 
hand operation with adjustable 
flame. One click piezo ignition. 
AMAZING 12 MONTH WARRANTY! 


Fully featured LCR multimeter 
providing capacitance and 
inductance measurements! Also 
crammed in is a 10MHz frequency 
counter, diode & transistor check, 
temp measurement and logic 
tester. Audible safety buzzer to 
prevent use when leads are in 
incorrect sockets. 

Features » AC/DC current 

* Continuity buzzer « Silicon rubber 
test leads and holster included 
«Inductance »* Capacitance 

* Backlit display * Peak Min/Max Normally $159 


Q 1084 


gy Simultaneously shows temperature as 
— well as humidity. Features: * Min/Max 

O28 jis memory * Suitable for desk or wall 
mounting * Wide temperature range 


Monitor environmental ci 
in greenhouses, wine celle 
computer rooms, office air con 
aquariums etc! 


Normally $19.50 
T 2488 





The Brymen® BM202 digital multimeter 
is packed with value. It has features 

usually found in meters 2 or 3 times the 
price! Datalogging feature is great for 


ONE HANDY those monitoring battery charge rates, 





graphing temperature variations etc 
pie plata (software supplied with Q 1082 


interface kit). 
cae Features: Auto ranging * EF mains 
= gas soldering iron INV PENUANMIEN!  detect- Data hold - Temperature 
with a wide range of tips ‘ sgl acd ye tcard poplin leleerbes Bale lnctibhe oyu tatatial he ge ahe * AC/DC voltage * AC/DC current 
New improved model with and accessories for a $9080: SUBMERSIBLE DOWN TO + Resistance + Diode check & buzzer 
even greater reliability! variety of applications. — 39m! B&W Sealed Infra Red * Frequency 
Kit contains: — Gamera with SONY sensor. FREE! Q 1082 
+ T 2590 70W gas soldering iron+ Safety — Compact CCD camera ideal for use RS232 Optical PC 
stand+ Cleaning sponge —_gutdoors. Includes handy swivel bracket. Great for Interface to suit, 


Normally $83.95 | « Solder dispenser * Blow torch tip + Hot air aquaculturists, aquariums, valued at $26.25! 
S 9080S 


1.2592 blower-tip * Hot knife cutter tip —_fighing-cams... and much more! 
M 9236 plugpack to suit $14.85 

ColourCCD domecamera ORF even the home handyman! 
with Panasonic sensor. 330 Wide range of wattages to suit 
line resolution. Easy just about any electronic 
adjustment of camera angle. _ service job! s 

Great for any type of security Keep one in the 
monitoring. M9243 _ toolbox for those urgent 
Plugpack to suit $19.95 —_ repair jobs! 


Soldering Irons 
’ ges FREE 2xT 1120 
Buy a T 1552 crimp tool and get Buy $ 9080 or $ 9116 cameras and get a SES Z am cciden tones 1 2401 25w (400°C) 


this assorted crimp pack for FREE P6710 20 metre connectionlead = = with each T 2401-9 
FREE! Valued at $15.35 (power+video+ audio). Valued at $39.00 orT 2485 sold, T 2405 4ow (460°C) 
NEVI Ce | Lt T 2409 6ow (520°C) 


T 2485 30W (250-450°C) 


Features a 70W 




























Don't settle for 
cheap 
crimpers that F Saye VA 
are difficult to : 
use and dont last the 
distance! Suits all red, blue and yellow 

automotive crimp lugs. VIRTUALLY INDESTRUCTIBLE! 


































We've made a SCOOP. 
PURCHASE of these great 
little DMM’s for the enthusiast 
or techie! 

Features: + Auto ranging + Bar 
graph + Data hold 
* Continuity test 


Desolders a 14 pin IC socket in 
less than 30 seconds! Even on 
double sided PCB’s! 
Completely effortless 
desoldering. Features a fully 
automatic trigger system 


An excellent multi purpose 
soldering iron. Ideal for service 
techs, schools, engineers, 






* Diode test * AC & DC] Normally $99 that provides continuous R&D, production work etc. | 
voltage * AC & DC 4 ms nee suction as long as the Features: « Ceramic heating |» 
current » Resistance trigger is pulled. element + Rapid heat-up & } 
Not available from dealers. wir TEMPERATURE ‘ recovery * Continuous temp “4 
BE ey 5 / ° ° ¥ 
CONTROL & HIGH j pe beste - ao to 430°C 


SPEED a onan 
TION 
VACUUM AC T 1260 





Crimps all 











modular 4 When you buy aT 2443 solder station, you get a 
connectors T 1300 solder roll holder &T 1115 1.0kg roll of solder. 
from 4 to 8 Valued at $47.90! ABSOLUTELY FREE! 










way ina flash 
with its ratchet 

action! It also has a built-in cable stripper 
and cutter. Solid all metal construction 
ensures you get years of hassle free use! 





Want camera | 
surveillance? | ! ! 
Don’t know Be Snr 
where to start? ‘ UWENn & al 
Well these security packs provide you = Delivering 3V, 4.5V, 6V, 
with everything you need to start! Ideal 7.5V, 9V and 12V at up to 
for home or business. Includes a S 9110 > 1.5A continuous capacity. 
dome cam, S 9090 2 channel monitor and Ideal for voltage sensitive 
P 6710 20m lead. 2 camera pack contains an devices like portable TV 
extra camera sets, video games, radios, 
and lead. scanners, computers. SAV 
Normally $277.50 Normally $425.50 Features short circuit and O 
overload protection. ! 
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m@ EXPRESS m@ NO RISK 


Overnight Delivery!" 14 day money back guarantee’ Jie) bb. 






Inverters are great for anywhere a remote power 
solution is required. The Powerhouse range comes in 
many different sizes suitable for different applications 
eg: 130W suits laptops etc.. while 720W suits power 
tools and small pumps. Ideal for tradesman, farmers, 
service vans, camping etc. All feature protection from 
incorrect polarity, over load, over temperature, short 
circuit. 


130W Inverter 240V Modified Sine 
_ Wave 400W surge rated. 
_ With cigarette lighter plug 


380W Inverter 240V 

Modified Sine Wave 

CAN YOU BELIEVE IT? UP 
TO 1200W SURGE INA 
VERY COMPACT UNIT! 


Ideal for campers, RVs, 4WD, boats, 
trucks, farmers etc. 


720W Inverter 240V Modified 
Sine Wave 

Ideal for anyone who needs 

to operate their tools away 
from a 240V outlet! 2000W 
surge rated. 


GREAT FOR 
TRADES PEOPLE! 


FORECAST THE WEATHER! 
Predicts weather changes 
‘in advance. Great for boat- 
' ing enthusiasts! It displays 
barometer, thermometer 
and hygrometer measure- 
ments. Also features alarm 
clock (with snooze), date 
and day display. 


Sometimes finding the cable you want is like searching 
for a needle in a haystack! Why spend hours tracking 
cables down when the simple to use “cable sniffer” can 
find them in just seconds? Also checks i 

faults such as line polarity and voltage I 

in network and modular telephone 
lines. A professional quality tool that 
will provide years of hassle free use! 


TONE GENERATOR 
| ements] 


You could even 
navigate your 
1 way through 
4 THIS rats nest 
/ quickly and eas! ily! 


Phone 1-300 797 007, Fax 1-300 789 777 


Great for 

audio projects! 

Stylish modern look with recessed & 

bevelled front panel. Available in 1U or 2U. Powder- 
coated in black. Bolts into 19” rack. 255mm deep. 


Make your own speaker systems, 
great for both home or car. OR 
replace those old worn out drivers. 
All feature a long lasting rubber 
surround and fibre impregnated 
coated cones for added rigidity. 8Q 

C 3024 8” 60W* $68 

C 3030 12” 80W* $165 


C 3033 15” 100W* $179 


This 120W gas soldering iron offers WIRE-FREE 
convenience with a high Capacity tank, giving 


The T 2601 kit includes a_ | Normally $109 | | Normally $159 
T 2600 PLUS a protective T 2600iron| | T 2601Kit 
carry case, wide range of tips & accessories including; 
cleaning sponge, solder dispenser, blow torch tip, air 
blower tip and hot knife cutter. 


Get all the tools you need 
in one hit! Includes: 
¢ Sidecutters * Long 

nose pliers ¢ 6 jeweller 

screwdrivers * Tweezers 

¢ Handle plus extension 

bar * 4 sockets, 7, 8, 9 & 

Normally $20.95 10mm * 9 bits, 2 phillips, 2 slotted and 
5 star ¢ Supplied in a plastic case. 


A handy rte mY vole 
engraving, craft projects, 
auto repairs, 
modellers and 
hundreds of other 
small jobs around 

the home! 

Includes: Sanding 
sleeve, pcb drill 

bit, engraving bit 

& 2 cutting disks. 


Purchase the 
T 2303 & 
receive a plug- 
pack & adaptor 
(M 9272 & 

RR ECK IM comeiie 
valued at $17.55 
for FREE! 


MAIL ORDERS C/- P.O. Box 8350 Perth Business Centre, W.A. 6849 
Altronics Retail Store: 174 Roe St. Perth W.A. 6000 


WA ° PERTH Altronics 1-300 797 007 * GERALDTON ML Communications 99641294 » KELMSCOTT Electronix Mart 94954433 * ALBANY Leading Edge Hi-Fi 98412077 * BUNBURY Leading Edge Hi-Fi 97216222 


« ESPERANCE Esperance Comm. 90713344 Q 


DC-DC Converter 

(SC June ‘03) Run equip- 
ment in your car that requires 
more than 12V! Ideal for 
those who need to run lap- 
top’s on the road! Adjustable 
from 13.8V to 24V. Max 2A. 
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pe-ve converter 


Sunset Switch 

(SC June ‘03) Switch on and 
off equipment at night. Ideal 
for those who want to run 
garden lights or even to auto- 
mate lighting when you go on 
holiday to fool burglars! 


Gear Indicator 

(SC Jan ‘03) 

Tells you what gear your car 
is in at all times. Suits manu- 
al gearboxes only. 

Great for race or 
rally/speedway cars! 


12V SLA Battery Charger 
(SC March ‘03) 

Great compact charging 
module for SLA batteries. 
Also suits the K 5360 
portable PA kit. M 9332 
plugpack to suit ($25.25) 


Portable PA module kit 

(SC Feb ‘03) Ideal as a portable 
solution for school assemblies, 
public speakers, sporting venues, 
meeting halls etc. Short form ver- 
sion only. TIMBER CABINET NOT 
SUPPLIED. Recommended 
speaker C 2006, just $59! 


ALTRONICS 


Guitar Effects Kit 

(SC May ‘03) Produce 

authentic distortion 

effects on your guitar 

for a fraction of the cost 

of pre-built units. Battery not supplied 


Keypad Alarm Entry Kit 

(SC April ‘03) Add security to any room 
with this keypad entry kit. Easily inter- 
faces to alarms or door strikes. 

Great for keeping the kids out of 

your workshop or study! 

Supplied without metal panel 


Alarm Dialler Kit 

(SC April ‘03) Allows your 
alarm system to dial a num- 
ber when its triggered. Can 
also be used on anything 
with closing contacts. Use it to 
notify maintenance staff when 
computer systems or automated 
equipment goes down. 
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) * BRISBANE Delsound PL 38396155 * BOWEN HILLS Prime Electronic Comp. 32527466 * UNDERWOOD David Hall Electronics 38082777 


* SOUTHPORT Prime Electronic Comp. 55312599 * CAIRNS Pentacom 40321710 * MACKAY Stevens Electronics 49512246 * ROCKHAMPTON Access Electronics 49221058 * LONGREACH Access Electronics 46580500 
| © CLONCURRY Access Electronics 47422590 » HERVEY BAY Keller Electronics 41283055 * MAROOCHYDORE All Electronic Supplies 54436119 * MOUNT ISA Outback Electronics 47433475 * MARYBOROUGH Keller Electronics 41214559 
| © TOWNSVILLE Solex 47754522 VIC * MELBOURNE TECS 1300 658 327 * BLACKBURN TECS 98777071 * CLAYTON TECS 95629501 * COBURG TECS 93837511 * CROYDON Truscott Electronics 97233860 
| © DANDENONG V & P Electronics 97064337 * HUNTINGDALE Rockby Electronics 95628559 * NUNAWADING Semtronics 98733555 * PRESTON Preston Electronics 94840191 * ROWVILLE Supplytronics 97645011 

* BALLARAT Wiltronics 53342513 * BENDIGO PCB Electronics 54444044 * GEELONG Academy TV 52481621 * WODONGA Exact Computers & Electronics 60565746 * WONTHAGGI Raneye Pty Ltd 56724774 

SA ADELAIDE Aztronics 82126212 * BRIGHTON Force Electronics 83770512 * ENFIELD Aztronics 83496340 * HOLDEN HILL Force Electronics 82617088 * WOODVILLE STH. Force Electronics 83471188 


« PORT LINCOLN Bassham’s TV & Comp. 86830075 N 


* ALICE SPRINGS Central Communications 89522388 TAS 


* HOBART Active Electronics 62310111 * LAUNCESTON Active Electronics 63347333 


NSW ¢ SYDNEY David Reid Elect. 92671385 * FLEMINGTON Prime Electronic Comp. 97461211 * SMITHFIELD Chantronics 96097218 * VILLAWOOD Superb Electronics 97557666 * NOWRA Haven Electronics 44215552 
° pec op Protronics 67422110 « NEWCASTLE PDC Group Pty Ltd. 49562562 * PORT MACQUARIE John Fettell 2-Way Radio 65811341 * WOLLONGONG Newtek Electronics 42271620 * Vimcom Electronics 42284400 
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Your SILICON CHIP collection grows into a valuable reference 
library over the years. Protect that investment with a set 
of attractive, made-to-measure SILICON CHIP binders. 
You’ll never have to hunt for that missing issue again. 
Each binder holds a full year of magazines, safe and secure. | 
They’re easy to insert - and if you need to, easy to remove. | 
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djustable DG-DG 


converter for cars 


Need to run electronic equipment in your car 
but require more than 12V? Or do you want 
more voltage than your 12V battery can 
deliver? This versatile circuit will let you do 
it. Run your laptop, charge 12V SLA batteries 


or whatever. 


By JOHN CLARKE 


T SILICON CHIP we regularly get 
requests from readers wanting to 
power some electronic equipment in 
their car. Often they want to run a 
laptop computer in the car or perhaps 
charge 12V SLA batteries or whatever. 
In the past, our standard answer 
has been to advise them to modify the 
SLA battery charger circuit from the 
July 1996 issue. However, that was a 
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bit of hurdle for many readers, so we 
have improved and updated the cir- 
cuit to make it capable of delivering 
any voltage from 13.8V up to 24V DC. 

Typically, laptops require 15V DC 
or more in order to operate correctly 
and this voltage is not available di- 
rectly from the car battery. A car bat- 
tery normally supplies only a nomi- 
nal 12VDC when the engine is not 








® Steps up 12V to be 
tw 
13.8B and 24y ” 


® Maximum Current 2A 


© Charge 12V 6.5Ah or bj 
SLA batteries epiage 


® Efficient Switchmode design 


® Fuse and rever. i 
Se polar 
Protection bees 


© Power indication 









running and between 13.8V and 14.4V 
when being charged by the car’s alter- 
nator. Hence, if you want to run a 
laptop, you need this DC-DC converter. 

The unit is housed in a plastic zippy 
box measuring 130 x 68 x 43mm and 
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BASIC STEPUP CIRCUIT 


Fig.1: the basic operating principle of the DC-DC converter. 
When S1 is closed, current flows through L1, which then 
stores energy in the magnetic flux produced by the 
inductor. When S1 opens, the energy stored in the inductor 
is dumped via diode D1 to capacitor C1 and the load. 


Fig.2 (right): block diagram of the Motorola MC34063 DC- 


DC converter IC. 


can be plugged into your car’s ciga- 
rette lighter socket. The output can be 
set to the desired level by adjusting a 
trimpot. 

By the way, for those people who 
want to run electronic equipment at 
less than 12V in a car, have a look at 
the “PowerPack” published in the May 
2001 issue of SILICON CHIP. This puts 
out a regulated supply at 3V, 6V, 9V 
and 12V. 


Performance 


The performance of the DC-DC Con- 
verter is shown in the graph of Fig.3. 
The output current ranges from a maxi- 
mum of 2A at 15.7V, dropping to 1.1A 
at 24V, while still maintaining full 
regulation. Mind you, if you want to 
draw this level of current continu- 
ously, you would need to improve the 
heat dissipation of the circuit. We’ll 
come back to this point later. 

Output ripple and noise is quite 
low, nominally 50mV peak-to-peak 
when delivering 1A. Load regulation 
is better than 98% from no load to full 
load. 


How it works 


Fig.1 shows the basic operating prin- 
ciple of the DC-DC Converter. It incor- 
porates an inductor, a diode, a switch 
and a capacitor. When switch S11 is 
closed, current (I1) flows through the 
inductor L1 and S1, which then stores 
energy in the magnetic flux produced 
by the inductor. When S1 opens, the 
energy stored in the inductor is 
dumped via diode D1 to capacitor C1 
and the load. 

In practice, the switch is a transis- 
tor or Mosfet and the on/off times of 
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3 7 


TIMING — PEAK CURRENT 
CAPACITOR SENSE 


MC34063 DC-DC CONVERTER IC 


Maximum output current .............:006 


Recommended continuous output 
Output ripple 
Load regulation 





sa ivetdececeecets 1.1A @ 24V, 2A @ 15.7V 


500mA @ 24V, 1A @ 16V 


typically 50mVp-p when delivering 1A 
better than 98% from no load to full load 


WES oy ae 


a aa al he 


0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 


CURRENT OUT (AMPS) 


CURRENT LIMIT — 


Fig.3: the unit has a maximum output current of 2A at voltages up to 15.7V, 
dropping to 1.1A at 24V while still maintaining full regulation. 


the transistor’s conduction are varied 
to maintain the desired load voltage. 
Our circuit uses a Motorola MC34063 
DC-DC converter IC as the control de- 
vice. Its internal circuit is shown in 
Fig.2. 

The MC34063 IC contains all the 
necessary circuitry to produce either 
step-up, step-down or an inverting DC 





converter. Its internal components 
comprise a 1.25V reference, a compa- 
rator, an oscillator, RS flipflop and 
output transistors T1 and T2. 

The switching frequency of the 
switching transistor (or Mosfet) is set 
by the capacitor connected to pin 3. 
We used 1nF to set it at about 30kHz. 
The oscillator is used to drive the 
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Fig.4: the circuit uses IC1 to drive the gate of Mosfet Qi via diode D2, 

while Q2 discharges Q1's gate capacitance each time pin 2 of IC1 goes low. 
Voltage regulation is provided by the feedback network connected between 
the output and pin 5 of IC1 (ie, the 22kQ & 1.2kQ resistors & trimpot VR1). 
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flipflop which in turn drives the out- 
put transistors. Inductor current is 
sensed at pin 7 and when this reaches 
its peak the flipflop and the output 
transistors are switched off. 

The time when the output transis- 
tors are switched on is determined by 
the comparator which monitors the 
output voltage. When the pin 5 com- 
parator input exceeds the 1.25V refer- 
ence, which means the output voltage 
exceeds the required level, the com- 
parator goes low to keep the flipflop 
from setting. This holds the transis- 
tors off. 

Conversely, if the output voltage is 
too low, the inverting input of the 
comparator will be below the 1.25V 
reference and so the output transis- 
tors can be toggled by the RS flipflop 
at the rate set by the oscillator. 


Circuit details 


Fig.4 shows the full circuit diagram 
of the DC-DC Converter. The internal 
transistors of IC1 are connected as a 
Darlington to drive the gate of Mosfet 
Q1 high via diode D2 to switch it on. 

Current then begins to flow in in- 
ductor L1. A 0.1Q 5W resistor be- 
tween pins 6 & 7 sets the peak current 
delivered to the inductor to 0.33V/ 
0.1Q or about 3.3A peak. The average 
current delivered to the load via di- 
ode D2 is limited to 2A. 

When pin 2 goes low to turn off 
Mosfet Q1, transistor Q2 discharges 
Q1’s gate capacitance for a rapid turn- 
off. This gives better efficiency than if 
the gate capacitance was discharged 
via a resistor (as it was in our 1996 
design). 

Each time Q1 turns off, the voltage 
at its drain rises because of the energy 
stored in inductor Q1. Because the 
current can no longer flow in Q1 it is 
diverted by diode D1 and dumped in 
the two 470nF capacitors. Diode D1 is 
a Schottky type which has a fast re- 
sponse to cope with the high switch- 
ing frequencies (ie, 30kHz). It also has 
a low forward voltage which reduces 
power dissipation and improves effi- 
ciency. The output capacitors are low 
ESR (effective series resistance) types 
suitable for high frequency switch- 
mode operation. 

Voltage regulation is provided by 
the feedback network from the output 
to pin 5. This comprises the 22kQ 
resistor from the output and the 1.2kQ 
resistor and series 1kQ trimpot (VR1) 
connecting to ground. The output volt- 
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age is maintained when the voltage at 
pin 5 voltage is equal to the internal 
reference of 1.25V. 

So, for example if VR1, is set to 0Q, 
the output will be 24V since when 
this is divided down by the resistors 
[ie, 1.2kQ/(1.2kQ + 22kQ) or divided 
by 19.33], the voltage at pin 5 is 1.25V. 

Similarly, if VR1 is set to 1kQ, the 
divider now will be (1.2kQ + 1kQ)/ 
(22kQ + 1.2kQ + 1kQ) or divided by 
11 and so the output will be 13.75V 
when pin 5 is at 1.25V. 

Power for the circuit comes in via a 
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Fig.5: install the parts on the PC board as shown here, taking 
care to ensure that all polarised parts are correctly oriented. 
The text has the winding details for inductor L1. 


3A fuse and diode D3, a Shottky power 
diode included for reverse polarity 
protection. Supply filtering is pro- 
vided by two 1000uF 25V low ESR 
capacitors while further transient volt- 
age protection is provided by the 16V 
zener diode, ZD1. 

There is a secondary reason to in- 
clude diode D3 and this is to ensure 
that SLA batteries are not overcharged 
when the car battery voltage goes-as 
high as 14.4V. Since this is a step-up 
voltage circuit, it cannot normally de- 
liver less than the input voltage since 





the Mosfet is permanently off, if this 
situation is called for. When this hap- 
pens, there is a direct current path via 
inductor L1 and diode D1 from the car 
battery to the SLA battery. Hence, the 
extra voltage drop via diode D3 helps 
ensure that SLA batteries are only 
charged to 13.8V. 


Construction 


Construction is easy, with the parts 
all mounted on a PC board coded 
11106031 and measuring 120 x 60mm. 
Fig.5 shows the parts layout. 
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The completed PC board fits neatly into a standard plastic case. Note the rubber 


grommet between the heatsinks attached to Q1 & D1. 


You can begin construction by 
checking the PC board for shorted 
tracks or breaks in the copper pattern. 
Fix any defects you discover before 
going further. Then insert the PC stakes 
for S1 and inductor L1 and the wire 
links. 

Insert and solder in all the resistors 
using Table 1 to guide you in the col- 
our codes. Insert the IC and zener 
diode taking care with correct orien- 
tation. The capacitors can be mounted 
next, along with trimpot VR1. 

The fuseholder clips must be in- 
serted with the correct orientation. 
The easiest way to make sure the clips 
are oriented correctly is to fit the fuse 
into the clips, before inserting them 
into the PC board. The input and out- 
put terminals can now be mounted. 

D1, D3 and Q1 are mounted verti- 
cally on the PC board, each with a 


heatsink secured with a screw and 
nut. Note that diode D1 and Mosfet 
Q1 are held apart with a rubber grom- 
met spacer between their heatsinks. 
This grommet is held between the 
heatsink mounting screws and pre- 
vents the two from making contact 
which would cause a short circuit. 

Next, mount Q2 and the LED. LED1 
is mounted so that its top is 29mm 
above the PC board. 


Winding the inductor 


Inductor L1 is wound with 1mm 
enamelled copper wire. Draw half the 
length of wire through the centre of 
the core and neatly wind on 16 turns, 
side by side. Then with the other end 
of the wire, wind on another 16 turns 
so that the toroid has a total of 32 
turns neatly wound around the core. 
The windings are terminated onto the 


4-Band Code (1%) 
red red orange brown 


red red red brown 

brown red red brown 
brown black red brown 
yellow violet black brown 


PC stakes as shown. Make sure that 
the wire ends are correctly stripped of 
insulation before soldering, by scrap- 
ing it off with a sharp utility knife. 

L1 is secured in place with two 
cable ties which loop around it and 
through holes in the PC board. Spread 
the windings near Q1’s heatsink and 
the 100nF capacitor so that they are 
clear of these parts. 

The completed PC board is housed 
in a plastic case measuring 130 x 68 x 
43mm. Fit the label to the front panel 
and drill out the holes for the LED and 
switch S1. You will also need to drill 
out the holes at each end of the case 
for the grommets. 

Clip the PC board into the case; it 
clips into the integral side clips within 
the case. Test the lid to check that the 
LED passes through the holes with 
correct alignment. You can adjust it 
for best fit and height by bending the 
leads. 

Wire up a cigarette lighter plug or 
alligator clip connectors to a length of 
twin automotive wire and pass the 
other end of the lead through the grom- 
met. Terminate the wires to the input 
PC board terminals and wire switch 
S1 as shown. Similarly, connect a 
second length of automotive wire to 
the output terminals on the PC board 
and secure with a grommet. 


Testing 


To test the unit, first apply power 
from a 12V battery or DC supply and 
check that the LED lights. Ifnot, check 
that the LED is oriented correctly. Now 
measure the voltages on IC1 with a 
multimeter. There should be about 12V 
between pins 4 and 6. 

Now connect a multimeter across 
the output leads and adjust VR1. The 


IEC Code ElIACode 
-100n 104 
1nd 102 


Value 
100nF (0.1p:F) 
1nF (.001 uF) 





5-Band Code (1%) 

red red black red brown 

red red black brown brown 
brown red black brown brown 
brown black black brown brown 
yellow violet black gold brown 
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Scion 


11106031 
12V IN/13.8-24V OUT 





Fig.7: here are the full-size artworks for the front panel and PC board pattern. 


voltage range should be from 13.8- 
24V. Note that the voltage will take 
several seconds to drop from a higher 
voltage to a lower setting since the 
only load is the voltage sensing resis- 
tors and these need to discharge the 
output capacitors. 

Set the voltage to that required for 
your application. If you want to charge 
SLA batteries, set the output to 13.8V. 

Now connect the unit to the appli- 


M4.00ns° A 


9.12000ps 
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ance using a suitable connector. Be 
sure the output connector polarity is 
correct before running the appliance. 
Check that Mosfet Q1 and diodes D1 & 
D3 run warm rather than hot. 
Finally, if you need to continuously 
run the DC-DC converter at its full 
rated output of 2A, it would be wise to 
run it in a ventilated metal case and 
possibly use larger heatsinks for Q1, 
D1 & D3. sc 


This oscilloscope 
trace shows the 
gate drive to the 
Mosfet Q1. There 
is almost 11V 
drive with fast rise 
and fall times. The 
fast fall time is 
improved using the 
Q2 gate discharge 
transistor which 
quickly discharges 
the gate capacit- 
ance. 


~ 27 Feb 2003} 
10:23:36 





1 PC board, code 11106031, 120 
x 60mm 

1 plastic case, 130 x 68 x 43mm 

1 panel label, 126 x 64mm 

1 powdered iron core (Neosid 
17-742-22; Jaycar LO-1244; 
L1) 

1 SPST rocker switch (S1) 

2 2-way PC-mount screw 
terminals 8.25mm pin spacing 
(Altronics Cat. P-2101 

3 mini heatsinks, 19 x 19 x 10mm 

2 M205 PC-mount fuse clips 

1 M205 3A fast-blow fuse (F1) 

2 cordgrip grommets 

1 14mm OD rubber grommet 

1 plug for automotive cigarette 
lighter socket 

1.1m length of red automotive 
wire 

1 1m length of black automotive 
wire 

1 1.2m length of 1mm enamelled 
copper wire 

1 60mm length of 0.7mm tinned 
copper wire 

2 100mm long cable ties 

3 M3 x 10mm screws 

3 M3 nuts 

4 PC stakes 

1 1kQ horizontal trimpot (Coded 
102) (VR1) 


Semiconductors 

1 MC34063 DC-DC converter 
(IC1) 

1 MTP3055E N-channel Mosfet 
(Q1) 

1 BC327 PNP transistor (Q2) 

2 MBR735 7A 35V Schottky 
diodes (D1,D3) 

1 5mm red LED (LED1) 

1 1N914, 1N4148 diode 
(D2) 

1 16V 1W zener diode (ZD1) 


Capacitors 

2 1000pF 25V low ESR 
electrolytic (Atronics Cat. R- 
6184) 

2 470uF 50V low ESR 
electrolytic (Atronics Cat. R- 
6167) 

1 100nF MKT polyester 

1 1nF MKT polyester 


Resistors (0.25W, 1%) 
1 22kQ 2 1kQ 
1 2.2kQ 1 470 
1 1.2kQ 10.10 5W 
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Both the receiver top and 
the transmitter (bottom) are 
based on pre-built UHF 
modules, so they are easy 
to assemble. 


Long-range 


AF reoaete comiaal 


Do you have an application for a multi- 
channel UHF remote control? This one has 
long range, four independent channels and 
can be built in less than 30 minutes. 


By GREG SWAIN 


HIS IS BY FAR the longest- 
| range UHF link ever described 
in SILICON CHIP — over 1km 
according to Oatley Electronics (the 
project’s developers). It’s also by far 
the easiest to build, thanks to pre- 
built UHF transmitter and: receiver 
modules. 

There are lots of things you could 
use this 433MHz UHF remote control 
unit for. Both the transmitter and re- 
ceiver are smaller than a match box, 
making it suitable as a hand-held re- 
mote control for alarm systems, gar- 
age doors and electric door strikers. It 
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can also be used for controlling pumps 
and gates (eg, on a small farm) and for 
remote data collection. 

It all depends on the circuitry you 
“hang off” the four outputs on the 
receiver PC board. 

A feature of the transmitter is its 
four separate pushbutton switches -— 
one for each channel. However, de- 
pending on your application, these 
could be removed and replaced with 
a cable carrying data from a PC or 
some other device capable of generat- 
ing 5V logic signals. 

Note too that the transmitter will 





accept single or simultaneous button 
presses, or even BCD data. So, by con- 
necting a suitable decoding chip to 
the receiver, you could control up to 
16 separate outputs. For example, you 
could use a 4514 4-to-16 line decoder 
for controlling up to 16 outputs or a 
4028 BCD-to-decimal decoder for con- 
trolling up to 10 outputs. 


Pre-built UHF modules 


The two pre-built UHF modules are 
what makes this unit so easy to build. 
The transmitter module is designated 
the TX434 and uses a SAW resonator 
to lock the transmission frequency to 
433.92MHz. 

This module is truly tiny, measur- 
ing just 20mm long x 8mm wide. It 
has a data rate of 1200pbs (maximum), 
a frequency tolerance of +75kHz and 
operates from a 3-9V DC supply. It 
also has seven external connections 
and is installed “surface-mount” style 
on the back of the transmitter PC board. 


www.siliconchip.com.au 





At the other end of the link is the 
complementary RX434 UHF receiver 
module. This is a full superhetero- 
dyne UHF receiver that measures just 
44 x 15mm. It is crystal-locked to 
433.92MHz, has a sensitivity of 
115dBm, operates from a 5V DC sup- 
ply and has eight external connec- 
tions (four at either end) which are 
brought out to pin headers. It is in- 
stalled directly on the receiver PC 
board. 

Both UHF modules are pre-built and 
pre-aligned, which means that you 
don’t have to make any adjustments 
after assembly. 


Circuit details 


Fig.1 shows the circuit details for 
the 4-Channel UHF Remote Control. 
Apart from the UHF modules, the only 
other components of any real note are 
the trinary encoding and decoding ICs 
(IC1 & IC2, respectively). These each 
have eight coding inputs which can 
either be individually tied high, low 
or left open circuit (O/C) to give a 
“unique” security code. This gives one 
of 6561 possible combinations but it’s 
really a bit more complicated than 
this, as we shall see. 

In order for the receiver to acknowl- 
edge the transmitter, its trinary de- 
coder (IC2) must have the same con- 
nections as the encoder (IC1) — ie, the 
corresponding pins on the encoder 
(IC1) and the decoder (IC2) must be 
connected in the same way (either 
high, low or open circuit). 

Let’s take a closer look now at the 
transmitter circuit. There are four 
pushbutton switches and when any of 
these is pressed, its corresponding in- 
put on trinary encoder IC1 (either pin 
10, 11, 12 or 13) is pulled high. As 
with pins 1-8, these pins also function 
as coding inputs. So, when a button is 
pressed, its corresponding coding in- 
put is set to a logic “1” and the code 
sequence from IC1 is altered. 

As a result, the coding sequence 
from IC1 depends on which button(s) 
have been pressed, thus allowing us 
to distinguish between channels. 

At the same time, pressing any of 
the switches also turns on NPN tran- 
sistor Q1 via a 10kQ base resistor. 
This in turn pulls the Transmit Enable 
pin (pin 14) of IC1 low and so the 
coded data stream appears at pin 17 of 
IC1 and gates the UHF transmitter 
module. 

And that’s all there is to the trans- 


www.siliconchip.com.au 


HERE TO SEPARATE 
PUSHBUTTONS IF DESIRED 


TRANSMITTER 


RECEIVER 


S& 4-CHANNEL UHF TRANSMITTER & RECEIVER 


Fig.1: the transmitter (top) uses trinary encoder IC1 to feed a coded data 
stream to a 433MHz transmitter module. The transmitted signal is then 
picked up by the receiver module and fed to trinary decoder IC2. 


mitter, apart from a 2.2MQ timing re- 
sistor (R5) between pins 15 & 16 of IC1 
and a 22nF decoupling capacitor (C1). 
The unit can be run from any suitable 
3-9V DC supply (eg, a 9V battery). 
Note: do not run the transmitter mod- 
ule from a higher supply voltage, oth- 
erwise the maximum permitted out- 





put level of 25mW may be exceeded. 


Receiver circuit 

At the receiver end, the coded UHF 
transmission is picked up by the 
RX434 UHF receiver module which 
then feeds the data stream to IC2, an 
SM5035RF-M4 trinary decoder. If a 
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8,9,10,]11,14 


Fig.2: this simple relay driver circuit can be connected to a receiver output 
and wired for either latching or momentary operation. 


valid data code sequence is received, 
pin 17 of IC2 goes high and lights 
LED2 via a 2.2kQ current limiting re- 
sistor. At the same time, pins 10, 11, 
12 and 13 will momentarily go high, 
depending on which transmitter 
button(s) were pressed. 

For example, if switch PB1 in the 
transmitter is pressed, then pin 13 of 
IC2 will momentarily go high. Simi- 
larly, if PB1 & PB3 are pressed simul- 
taneously, then pins 13 and 11 of IC2 
will go high, and so on. 

Resistor R7 (470kQ) sets IC2’s inter- 
nal oscillator so that it matches the 
oscillator in IC1, while capacitors C2- 
C4 provide power supply decoupling. 
The circuit is powered from 9V DC, 
with regulator REG1 (L4949) provid- 
ing a +5V rail to power the UHF re- 
ceiver module and IC2. 


Momentary or latching? 

.The trinary decoder specified in this 
unit is the SM5035RF-M4, which has 
four momentary outputs — ie, one or 
more of its outputs momentarily go 
high when valid data is received on 
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This photo shows how the pre-built UHF transmitter 
module is mounted on the back of the PC board. 
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its pin 14 input. In practice, each out- 
put goes high for as long as its corre- 
sponding transmitter button is held 
down. 

Alternatively, if you want latching 
outputs, the SM5035RF-L4 can be di- 
rectly substituted for the “M4” ver- 
sion. This chip will latch its relevant 
output high if a button is pressed on 
the transmitter but note that if another 
button is subsequently pressed, this 
output will go low again. 

This means that if you want two 
latched outputs on at once, you have 
to press two buttons on the transmit- 
ter simultaneously. 

There’s just one further wrinkle here 
— Oatley Electronics do not currently 
stock the “L4” version of the trinary 
decoder. However, they do intend 
making it available in the near future. 

Alternatively, if you want a latch- 
ing relay driver circuit, take a look at 
Fig.2. It’s pretty. simple and just con- 
sists of a 4013 D-type flipflop (ie, one 
half of a dual package), a transistor, a 
diode, a relay, a couple of resistors 
and a capacitor. 


It works like this: each time the 
clock input (CP1) of the 4013 goes 
high, its Q1 output (pin 1) will toggle 
(either low to high or high to low). As 
a result, the relay either latches on or 
releases. 

If you don’t want the latching func- 
tion, just delete the 4013 and connect 
the relevant output from the 
SM5035RF-M4 trinary decoder direct 
to Q1’s 10kQ base resistor. 


Construction 


Both the transmitter and receiver 
are constructed on PC boards measur- 
ing just 48 x 29mm. Fig.3 shows the 
parts layout details. 

We suggest that you start with the 
transmitter assembly. The first thing 
to do here is to install the miniature 
UHF transmitter module. This mounts 
on the back of the PC board (in the 
position indicated by the screen print- 
ing on the top) — see Fig.3. 

It’s just a matter of orienting the 
module so that its solder pads at ei- 
ther end line up with those on the PC 
board. Once you have the module 
correctly aligned, it can be held in 
position with a clothes peg (be careful 
not to damage the coil) while you 
solder the seven connections. 

You will need good eyesight, a good 
light and a fine-tipped soldering iron 
for this job. If you have a magnifying 
glass or a “Mag-Lite”, then so much 
the better. It’s also best to lightly tack- 
solder a single connection at either 
end first, then check the module’s 
alignment before soldering the remain- 
ing connections. 

Once the UHF module has been 
mounted, the remaining parts can be 
installed. These include the four push- 
button switches (they only go in one 
way), transistor Q1, the capacitor and 
the resistors. Note that the resistors 
are all installed “end-on”. 
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The pre-built UHF receiver module is installed on the 
receiver PC board via two integral 4-way pin headers. 
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TRANSMITTER (COPPER SIDE) 





RECEIVER (TOP VIEW) 


Fig.3: install the parts on the transmitter and receiver PC boards as 
shown here. You will need a fine-tipped soldering iron to solder in the 


UHF transmitter module. 


It’s a good idea to check each resis- 
tor value using a digital multimeter 
before installing it on the board. 

The IC socket can go in last. Note 
that its solder pads along one side sit 
between two parallel tinned copper 
tracks. These tracks are quite close to 
the IC pads, so be careful that you 
don’t get solder bridges between them 
at this stage. 

The two parallel tracks are there to 
let you set the transmission code — the 
outside track is at OV while the other 
is at +9V (ie, the supply rail). This 
makes it easy to tie the coding pins (1- 
8) high or low by creating solder 
bridges between the pads and the 
tracks. Alternatively, you can also 
leave some pins open-circuit (O/C), as 
stated previously. 

For the time being, it’s best to leave 
pins 1-8 all O/C so that there’s no 
confusion when it comes to testing. 
You can code the unit later on, once 
it’s all working correctly. 

Finally, you can complete the trans- 
mitter module by plugging in IC1 
(SM5023RF) and installing the sup- 
ply leads and a 173mm-long antenna 
lead. Take care to ensure that IC1 is 
correctly oriented — ie, with pin 1 
towards the 22nF capacitor. 


Receiver assembly 


Now for the receiver assembly. This 
should only take you 10 minutes. 

Begin by installing the resistors and 
capacitors, then install LED1 and the 
two IC sockets. Take care with the 
orientation of the electrolytic capaci- 
tors and the LED — the flat side on the 
rim of the LED (cathode) goes towards 
the 2.2kQ resistor (R6). 
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Once all these parts are in, you can 
install the UHF receiver module. This 
is installed with its SAW filter (in the 
round metal can) towards the L4949N 
regulator (REG1). Push the module 
down onto the boards as far as it will 
go before soldering its eight pins. 

Finally, complete the receiver mod- 
ule by installing the supply leads and 
the antenna lead (173mm). 


Testing 


Now for the smoke test! Check your 
work carefully, then connect a 9V DC 
supply to both modules and press each 
of the transmitter buttons in turn. If 
the project is working correctly, you 
should see LED1 on the receiver board 
light each time a button is pressed. 

If it doesn’t, disconnect power to 
both modules immediately and check 
that pins 1-8 on both IC1 & IC2 are all 
open circuit (O/C). It’s important that 
both ICs have the same coding, other- 
wise the unit definitely won’t work. 
Check also for missed solder joints, 
solder bridges and incorrect compo- 
nent orientation. 

If these checks fail to reveal any- 
thing, reapply power to the transmit- 
ter and check for +5V at the output of 
REG1 (pin 8). Finally, you can check 


Parts List 


Transmitter 

1 PC board, 48 x 29mm 

1 TX434 433.92MHz UHF 
transmitter module 

1 18-pin DIL IC socket 

4 miniature pushbutton switches 
(PB1-PB4) 

1 22nF MKT capacitor 

1 SM5023RAF trinary encoder 
(IC1) 

1 C8050 NPN transistor (Q1) 


Resistors (0.25W, 5%) 
1 2.2MQ 410kQ 


Receiver 


1 PC board, 48 x 29mm 

1 RX434 433.92MHz UHF 
receiver module 

1 18-pin DIL IC socket 

1 8-pin DIL IC socket 


Semiconductors 

1 SM5035RF-M4 trinary decoder 
(IC2) - see text 

1 L4949 5V regulator (REG1) 

1 red LED (LED1) 


Capacitors ' 

1 100uF 16V electrolytic 
1 10uF 16V electrolytic 
1 22nF monolithic 


Resistors (0.25W, 5%) 
1 470kQ 1 2.2kQ 





transistor Q1 in the transmitter by 
reapplying power and momentarily 
shorting pin 14 of IC1 to ground. If 
LED1 now lights, Q1 is probably faulty. 


Changing the code 


Assuming that the project is work- 
ing correctly, you can now code the 
pin 1-8 address lines. As indicated 
previously, you code each address pin 
by either leaving it O/C or by bridging 
it to the adjacent +5V rail or to the OV 
rail. Just be sure that the transmitter 
and receiver codes match. sc 


A complete kit of parts for this project is available from Oatley Electronics, 
PO Box 89, Oatley, NSW 2223. Phone (02) 9584 3563. Prices are as follows: 


Transmitter (includes PC board, UHF Tx module plus all parts) 
Receiver (includes PC board, UHF Rx module plus all parts) 


Postage and packing is $7 and all prices include GST. Note: the PC board 
copyright for this design is retained by Oatley Electronics. 
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Satellite TY Reception: 


Our recent feature on installing your own international satellite TV 
reception system has created a Jot of interest. But for at last one 
reader, it raised even more questions than it answered... 


by Garry Cratt* 
and Ross Tester 


CAN YOU BELIEVE IT? 
100% PERFECT TV 
RECEPTION 


When you hear “Satellite TV” do you think of Foxtel, Optus 
or Austar? Did you know about free to air satellite service? 
The free to air service broadcasts programming from 
the 7, 9 & 10 networks plus has 5 ABC and 4 SBS services. 
It also picks up 28 radio stations — including World Music. 
THERE ARE NO ONGOING MONTHLY FEES. 

If you have been putting up with poor TV reception 
because you are in a “Black Spot [i w il! 
offer you expert advice regarding the installation of this 
new technology in your home. Free to air satellite will not 
only give you great TV reception now, but will allow you 
to make the transition into digital technology without 
replacing your existing equipment. 

has been serving the South-East 
} Queensland Region for 20years, repairing televisions and 
J installing television antennas; its highly-qualified European 
trained technicians are on the cutting edge of exciting new 


# developments in the television industry, specialising in 
} repairs to big screen and rear projection televisions. They 


i zare excited to be involved with the new satellite and digital 
technology and are happy to share their extensive 
knowledge with you, 


FREE to Air 
SHC wea 


We give you 
100% perfect 
TV reception 
no matter where you live 


* Digital Technology 
¢ Satellite TV 
PHONE US “s 





Dear SILICON CHIP, 

I am somewhat confused. Having read the “International Satellite 
TV” articles (December 2002 & January 2003), I thought I understood 
what the general message was; ie, that unless we are prepared to pay 
a service provider, there is little point in playing around with Ku 
band equipment, because it is (a) illegal and (b) we need a “box” to 
decode the information — unless one is obtained from an unknown 
character in a pub (which is also illegal and only operates for a short 
time) you have to pay up to Austar, Foxtel or whoever. 

So as I read it, the (legal) free-to-air stuff available without ongoing 
costs to the general public is confined to C band. 

If one wishes to watch free-to-air satellite TV, the only Australian 
program which can be seen is ABC Asia Radio Australia, which 
originates on PAS8; or perhaps Bloomberg Radio/TV, which appar- 
ently also has ABC Asia and Radio Australia, which appears to 
originate in USA (in PAL?) or Fox MUX (whatever MUX means) 
which is stated to be NTSC and also originates in the USA. These are 
all on PAS2. 

While on holiday, I was surprised to find the attached advertise- 
ment in a Gold Coast (Qld) paper for “Satellite TV providing free-to- 
air programs from the 7, 9 & 10 networks plus 5 ABC and 4 SBS 
services. It also picks up 28 radio stations including World Music”. 

I rang the number quoted but it was a Saturday morning and there 
was no answer. As I was leaving the area next day, I was unable to 
make any further enquiries. 

Can you shed some light on this? Are free-to-air, 7/9/10/ABC/SBS 
network signals available on Ku band as this advertisement appears 
to claim? (C.P., Mt Molloy, Qld). 


We don’t blame you for being confused. Not all is as it appears with 
that advert! As the proverb says, CP, there are always two sides to every 
story. The answer is both yes .. . and no. 

But before we start on that answer, we should correct one of your 
assumptions. Watching a program derived from an encrypted Ku- 
band satellite service is not, as far as we understand the law, illegal. 

What is illegal is the manufacture and supply of equipment de- 
signed to decode encrypted (ie pay TV) signals without the authorisa- 
tion of the supplier of those signals (ie, the pay TV company). But as 
far as the law stands at the moment, it is not illegal to “play around” 
with Ku-band equipment. If you are a real masochist, you could 
watch the (unencrypted) TV Home Shopping network 24 hours a day, 
seven days a week! 

Now, as far as “network” programming being available on Ku- 
band, yes, there are some there. But they are not available, as the 
advert claims, “no matter where you live.” These are specifically 
intended for remote area services and theoretically require author- 
ised decoders from the various providers. And there are also some 
inter- and intra-network feeds but these are not meant for normal 
viewing. In fact, the networks actively discourage viewing these. 

Perhaps the information about Aurora on the next page will 
explain it better... 
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a Postscript 


Aurora free-to-air 
satellite TV 


Since 1985 there has been a satellite 
TV service providing ABC, SBS and sev- 
eral regional stations to viewers in areas 
not serviced by normal terrestrial serv- 
ices. This service was called the HACBSS 
(Homestead and Community Broadcast 
Satellite Service) and used an analog 
modulation system called BMAC. 

In 1998 the new digital “Aurora” system 
commenced operations, on the Optus B3 
satellite, offering a far more powerful sig- 
nal and superb digital quality picture and 
audio quality. This new service uses Dig- 
ital Video Broadcasting (DVB) which in- 
volves the use of MPEG compression. 

There are advantages for both broad- 
caster and viewer alike through the use of 
MPEG. The main advantage to broad- 
casters is that the new digital service 
uses less spectrum and hence costs less 
to operate per channel. 

The advantage to viewers is that more 
channels can be made available at the 
same price (as analog). 

The stronger signal means that sys- 
tems sold today are able to use much 
smaller dishes than previously was possi- 
ble. The smaller dish means a much lower 
price, making such a system easily avail- 
able to remote area travellers, mobile 
home owners and even those who cruise 
our inland waterways. 

Unlike terrestrial TV which is affected 
by the topography of each location, satel- 
lite TV requires only a clear view of (in 
most cases) the northern sky to operate 
successfully. 

Pay TV has enjoyed some success in 
the more populated areas of Australia but 
once you reach “the outback”, the techni- 
cal effort required to receive those serv- 
ices far outweighs the benefits. The Au- 
rora service uses a national beam giving 
amore even signal over Australia, whereas 
Pay TV operates on a dedicated zone 
beam, covering a limited area specifically 
aimed at the more populated regional 
areas of Australia. 

As an example, Australia’s satellite Pay 
TV operator for country areas “Austar” 
uses an 11m dish to pick up signals from 
their own network in Alice Springs for 
local rebroadcast using a locally based 
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microwave service. 

Yet to receive the Aurora service in Alice 
Springs you only need a 120cm dish. 

A satellite receiving system comprises 
an 85cm dish (suitable for most areas), an 
amplifier (called an LNBF), a digital re- 
ceiver, a smartcard and coaxial cable. 

Even though the service is free, it does 
run under a system called “conditional 
access”. The use of a smartcard regis- 
tered to the end user and his geographic 
location, ensures that viewers cannot re- 
ceive programs outside the license area 
of the broadcaster. This is done to protect 
the owner of program copyright and re- 
gional terrestrial broadcasters. 

Apart from a number of closed “sub- 
scriber only” services, the ABC operates 
services in Queensland, Northern Terri- 
tory, Western Australia, South Eastern 
Australia (NSW and VIC). SBS also trans- 
mits services in Western Australia, 
Queensland and South Eastern Australia. 

It's a great advantage to watch ABC 
and SBS in all time zones, as it means 
that if you miss a program on the east 
coast, you can watch it half an hour later 
on the South Australian service or two 
hours later on the Western Australia serv- 
ice. These channels are freely available to 
anyone purchasing an “Aurora” system, 
and there are also over 40 radio stations 
available. 

In certain regional areas of Australia 
other “commercial” stations operate via 
satellite, each with their own licensed cov- 
erage area. 

Seven Central, previously known as 
“Queensland Television (QTV)” has a li- 
cense allowing it to broadcast to a satel- 
lite audience in areas east of the Western 
Australia border. 

Imparja is an independent broadcaster 
located in Darwin, carrying a mixture of 
Network 9, Ten Network, and their own 
indigenous programming. Their license 
area also allows coverage east of the WA 
border. 

Goiden West Network is a Western Aus- 
tralian broadcaster located in Bunbury WA 
broadcasting to W.A. satellite viewers only. 
Win TV is a Network 9 affiliate, licensed to 
service the WA satellite audience only. 
There are other services also available 
such as “Westlink”, an educational serv- 
ice provided by the Western Australian 
government. sc 


*Garry Cratt is technical director 
of satellite TV equipment 
supplier Av-Comm Pty Ltd 


Finally, this from the 
Imparja Television 
website 
(imparja.com.au) 


RECEPTION AND DISPLAY 
OF IMPARJA TELEVISION 
SPORTS EVENTS 


Over the past few months 
Imparja Television has become 
aware of a number of organisa- 
tions providing so called “Free to 
Air’ satellite receiving equipment 
to hotels, pubs and clubs in capi- 
tal city and regional locations, for 
the purpose of displaying sports 
events which are otherwise not 
available on the “local” free to air 
TV channels. 

Imparja wishes to inform or- 
ganisations who are supplying 
or using such equipment that this 
is not permitted. 

Imparja Television is the li- 
censed commercial TV station 
for Remote Central and Eastern 
Australia, and under ABA regu- 
lations may not deliver its sig- 
nal to locations outside its li- 
cence area. |n addition Imparja 
only. holds the broadcast rights 
to its programme content for jts 
licence area. The organisations 
providing the equipment have no 
connection with Imparja and 
have no rights to make use of 
Imparja’s broadcast services 
for any purpose whatsoever. 

The signal being intercepted is 
a private, point to point link used 
by Imparja to deliver its signal to 
the satellite uplink point. Imparja 
has, and will continue to adopt 
measures to prevent unauthor- 
ised reception of this signal, for 
specific programme content (par- 
ticularly sports). 

Any organisation outside our 
licence area that has been ad- 
vised to purchase equipment for 
the purpose of displaying Imparja 
broadcasts is strongly advised to 
return it to the suppliers and seek 
a full refund of any money paid. 
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VINTAGE RADIO | 


By RODNEY CHAMPNESS, VK3UG 











Building A Browning-Drake Replica 


Many vintage radio enthusiasts would like to 
have sets from the 1920s but these are now 
difficult to obtain. There is an alternative, 
however — build a replica that’s as close to 
the original design as possible. 


Collectors and restorers of old cars, 
steam engines and, of course, vintage 
radios, etc all like to have at least one 
really special item. That item usually 
takes pride of place in their collection 
— it can be a real talking point and 
gives the collector an opportunity to 
encourage others to take up the hobby. 

Wireless/radio sets from the 1920s 
are often beautiful pieces of furniture 
that catch the eye. Collectors like to 


have at least one of these but unfortu- 
nately, they are not all that common. 
As a result, replicas of that era are 
often made. Often, they look almost 
identical to the originals, with their 
construction and performance being 
similar too. 

In fact, the dedication of some con- 
structors is so exacting that many rep- 
licas are almost impossible to distin- 
guish from the originals. 
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This view shows Jim Birtchnell’s completed Browning-Drake replica receiver. 
The hinged lid allows easy access to the circuit components. 
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During 2000, the Historical Radio 
Society of Australia (HRSA) decided 
to promote a constructional project 
for its members, the idea being to build 
a replica of a popular “wireless” from 
the mid-1920s. The set selected was 
the Browning-Drake tuned radio fre- 
quency (TRF) set, a fairly simple re- 
ceiver consisting of a neutralised RF 
stage, a regenerative detector and two 
stages of audio amplification. This cir- 
cuitry was housed in a “coffin-style” 
cabinet (see photo) which was almost 
universally used during the 1920s and 
into the early 1930s. 

Many such replicas were built, with 
the parts scrounged from all sorts of 
sources. As a result, they came from 
many different manufacturers. 


Jim’s Browning-Drake replica 

One member in our local vintage 
radio club is keen on building repli- 
cas from the 1920s. His name is Jim 
Birtchnell and just recently, he also 
decided to build a Browning-Drake 
receiver. 

Like all constructors of replicas, Jim 
needed to scrounge as many parts as 
possible for his project. These parts 
either had to be identical or similar to 
those used in the original receivers. If 
he couldn’t get them, he had to make 
them. 


The cabinet 


The cabinet is one of the most im- 
portant parts in this receiver. The origi- 
nal HRSA specification stated that 
cabinets could be made from dressed 
kiln dried timber, 7-ply board, ve- 
neered plywood or veneered timber. 

Jim selected Kauri timber to make 
his cabinet and, as can be seen from 
the photographs, the cabinet is first 
class. Wood-working is one of Jim’s 
other hobbies, by the way. 

The cabinet size is nominally 
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This view inside the set clearly shows the parts arrangement and the general 
wiring layout. A lot of the wiring was run using bare square-section busbar, 
while the coils were wound on 76mm and 57mm-diameter PVC pipe. 


530mm long, 275mm deep and 235mm 
high, while the front panel is made 
from black Formica. Jim decided to 
use normal bronze butt-hinges to se- 
cure the lid to the cabinet, although 
it’s interesting note that most construc- 
tors opt for a piano hinge. 

A number of finishes for the cabinet 
were suggested in the original HRSA 
articles. These articles even included 
a complete description of how to pre- 
pare the cabinet before applying the 
final finish coats. Either lacquer or 
French polish was recommended and 
there was sufficient detail for con- 
structors to do a good job using either 
finish. 

I must admit that the thought of 
applying around 30 coats of Shellac, 
to provide a beautiful French polish, 
is not something I would look forward 
to — especially as it’s outside my field 
of expertise. Jim decided to finish his 
cabinet with Mirotone lacquer, which 
is an easier alternative to French pol- 
ishing, and the standard of the finish 
can be seen in the photos. 

The various labels on the set were 
made by a local screen printer and 
they too look the part. In fact, the only 
thing that looks a little out of place on 
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the cabinet is the round power socket 
that’s mounted at the rear. Although 
there is a row of power supply termi- 
nals along the back, Jim decided to 
also run extended leads from them to 
the power socket. 

This was done so that the set could 
be powered from an external supply. 
In fact, Jim uses this same supply to 
power other replicas which have simi- 
lar requirements. In short, the exter- 
nal power socket is a matter of practi- 
cality. 


Circuit details 


Obtaining components of the right 
vintage — or at least looking as though 
they are of the right vintage — is not an 
easy task when it comes to building a 
replica of a set that’s about 80 years 
old. Jim, like most others, had diffi- 
culty sourcing some items but his rep- 
lica still looks very close to the origi- 
nal set. 

As shown in the photos, most of the 
wiring has been done using bare 
square-section busbar, some of which 
has been enclosed in coloured spa- 
ghetti sleeving. However, a small 
amount of the wiring was also run in 
normal plastic-covered hook-up wire 
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where flexibility was needed — eg, the 
connections to the coils. 

Generally, the wiring has been run 
parallel to the sides of the case, al- 
though there is some point-to-point 
wiring. “Squared” wiring always looks 
nice but may not be the most electri- 
cally efficient. However, in sets of this 
vintage, lead dress and length was not 
often all that important, as each stage 
had relatively low gain. This meant 
that the receiver was stable despite 
poor layout. 


Coil formers 


The coil formers were made from 
white PVC tubing, either three inches 
(76mm) or two inches (57mm) in dia- 
meter. The required lengths of tubing 
were first cut to length and then 
spraypainted matt black to give them 
an authentic look. 

The windings on each of the form- 
ers were wound on Jim’s wood lathe. 
In this case, ordinary enamelled cop- 
per wire was used but other construc- 
tors have used double cotton-covered 
copper wire, which was much more 
common 80 years ago. 

By the way, it’s sometimes not a 
good idea to close-wind enamelled 
copper wire. That’s because the dis- 
tributed capacitance between the turns 
can be so high that it restricts the 
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This close-up view shows the “regenaformer” with its rotatable “tickler” coil 


for adjusting the regeneration. The RF stage and its associated neutralising 
capacitor are immediately to the right of the coil. 


tuning range to less than the complete 
broadcast band. To overcome this prob- 
lem, the HRSA articles recommended 
that some space be left between turns. 
However, despite this advice, Jim 
close-wound his coils and found that 
the tuning range was quite adequate. 

The rotatable “tickler” coil was more 
difficult to manufacture than the oth- 
ers. This coil was wound on the 57mm 
pipe and is mounted so that it can 
rotate inside the 76mm former. 

As shown in the photos of the 
“regenaformer”, the “tickler” consists 


82 SILICON CHIP 





a 


The detector and audio stages are clearly shown in this photo. Note the tw 
audio transformers. 


of a split winding on the rotating coil 
former. This rotating former is in turn 
attached to a 0.25-inch (6.35mm) shaft 
which goes through the 76mm former 
via bushes scrounged from old poten- 
tiometers. One of these bushes can be 
seen on the side of the “regenaformer”, 
nearest the front panel. 

The rotating “tickler” coil former is 
clamped to the shaft to prevent any 
slippage and also includes a “stop” so 
that it cannot be rotated more than 
about 180°. 

An important requirement for the 


“tickler” coil is that its leads must be 
capable of flexing many thousands of 
times before breaking. This rules out 
the use of single-strand wire and even 
multicore hook-up wire (single-core 
wire will fatigue and break after only 
a few bends). 

As it turns out, the most suitable 
cable that’s able to withstand repeated 
flexing is the “tinselled-wire” used in 
old headphones. In fact, most old head- 
phones still have their original leads 
and these could be used for the job. 

A practical alternative is to use a 
multi-strand braid cable or any thin 
cable that has many strands of very 
fine wire. Jim used copper braid for 
his set and this has proven to be suc- 
cessful. 


The valves 


The original Browning-Drake re- 
ceivers used 201A valves and Jim de- 
cided to stick as closely as possible to 
the original design. The valves were 
around $A50 each and were obtained 
from the USA, as was the square sec- 
tion wire and the audio transformer 
inserts. The HRSA article also sug- 
gested a variety of alternative valves 
that could be used in a replica — eg, 
the 30 and the A609. 

On first seeing the set, I immedi- 
ately noticed the RF stage neutralis- 
ing capacitor which had come out of 
an ex-service VHF transceiver. It was 
ideal for the job, even if made 20 years 
later than the original Browning-Drake 
receivers. 

Jim also had some filament rheo- 
stats, a high-impedance Philips loud- 
speaker from the 1930s and some old 
audio transformers that would suit 
the set. Unfortunately though, the au- 
dio transformers had open circuit 
windings and so a couple of 1:3 step- 
up ratio transformers were imported 
and fitted into the old cases. The tun- 
ing capacitors were also in Jim’s 
junkbox and so the set slowly came 
together over a period of several 
months. 


Circuit details 


Fig.1 shows the circuit details of 
the Browning-Drake receiver. It’s a 
4-stage TRF design using all 201A 
valves, the first stage functioning as a 
neutralised triode RF amplifier. 

The antenna coil (L1) is tapped part 
way up the antenna coil and the an- 
tenna circuit is tuned by C2, after 
which the signal is fed to the grid of 
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ANTENNA/AERIAL V1 


RF AMP 
201A 


5-50pF 
NEUTRALISER 


EARTH, 


B-, At B+ RF 
A-, C+ (+5TO 6V) (+68V) 


V2 DETECTOR 
201A 


REGEN COIL 
ON FORMER 


B+ DET C- BIAS 
(+22V) (-3 TO -6V) 


IMPEDANCE 
LOUDSPEAKER 


B+ 1STAUDIO C-BIAS 
(+90V) E 


B+ OUTPUT 
(-9¥) (+135V) 


Fig.1: the circuit details of the Browning-Drake receiver. It’s a 4-stage TRF design using all 201A valves, the first 
stage functioning as a neutralised triode RF amplifier. 


V1. The resulting signal in V1’s plate 
circuit is then inductively coupled 
from L2 (primary) to L3 (the tuned 
secondary winding). The phasing of 
the primary and secondary is such 
that the 5-50pF “neutraliser” capaci- 
tor feeds back a signal to the grid that 
is out of phase with the tuned antenna 
signal. 

In practice, the “neutraliser” is ad- 
justed to apply enough signal of oppo- 
site phase to cancel the grid-to-plate 
capacitance of the valve. This is most 
important if any worthwhile signal 


amplification is to be achieved in the 
RF stage. 

V2 is a grid leak regenerative detec- 
tor. The regeneration is controlled by 
rotating the “tickler” coil within the 
“regenaformer” until the set oscillates 
(whistles on any station tuned), then 
backing off for best performance. The 
two terminals of the “tickler” may 
need to be swapped over to obtain 
regenerative performance. 

The output of V2 is then applied to 
a 1:3 step-up audio transformer and is 
then fed to V3. V3’s output is in turn 





This rear view of set shows the antenna earth and power supply terminals. Note 
the power socket which allows an external supply to be connected. 
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coupled to V4 via another 1:3 step-up 
transformer. As can be seen in the 
photos, the audio transformers are ori- 
entated so that there is minimal mu- 
tual inductance between them (this is 
necessary even though they are in 
metal cases), 

The maximum gain of each audio 
stage will be the normal valve gain 
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Photo Gallery: Astor “Mickey” 
Model KL Mantel Radio 


agg 


Radio Corporation, Melbourne, used the name “Mickey” for almost 20 years on some 
their Astor mantel receivers from the late 1930s until the mid-1950s. The model KL was 
introduced in 1946 and used the following valves: 6A8-G frequency changer: 6B8-G 
reflexed IF amplifier/audio detector/audio amplifier/detector/AGC rectifier; 6V6-GT 
audio output; and 5Y3-GT rectifier. Later versions used a 6X5-GT rectifier. 

A feature of the design was the rather elaborate tone compensation circuitry connected 
around a tap on the volume control and the loudspeaker voice coil. This resulted in quite 
good sound from the 5-inch loudspeaker, despite the relatively small Bakelite cabinet. 
The KL was available in nine different cabinet colours: walnut, green, blue, cham- 
pagne, ivory, Chinese red, mahogany, marble champagne and marble ivory. The set 
illustrated is the less common (today) champagne colour. (Photo: Historical Radio 


Society of Australia, Inc). 


(<8) multiplied by the step-up ratio of 
the audio transformer (3) — ie, about 8 
x 3 =24, This means that two stages 
will theoretically give an audio gain 
of 24 x 24 = 576 times. This won’t be 
reached in practice but a healthy 400+ 
gain is likely. 


Alignment and operation 


In reality, there is very little align- 
ment and setting up of the set — cer- 
tainly a lot less than described in the 
articles I wrote in November 2002, 
December 2002 and January 2003. 

First, the set is connected to a sub- 
stantial aerial/antenna and earth sys- 
tem and the power applied. That done, 
you tune to a strong station some- 
where near the centre of the dial, peak 
both tuning controls, then adjust the 
regeneration control until the set whis- 
tles. If it doesn’t whistle and advanc- 
ing the control reduces the audio out- 
put, it is likely that.the two wires on 
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The RF stage and its associated 
neutralising capacitor are shown in 
this photo. (Note reflection of photo- 


grapher on the top of the valve). 










































the “tickler” winding have to be re- 
versed. 

Having tuned to the strongest sta- 
tion and peaked the controls, it is time 
to neutralise the set. However, if the 
set whistles and screams when the 
two tuning controls are being brought 
to a peak, it is likely that the neutrali- 
sation is well out of adjustment and 
the RF stage is going into self-oscilla- 
tion. If this is the case, you leave the 
peaking just below the point where 
the oscillation occurs. Winding back 
V1’s filament voltage (using filament 
rheostat R1) reduces the gain of this 
stage and this also helps to stabilise 
the set. 

The next step is to remove the fila- 
ment supply to V1 so that it is inop- 
erative. However, the station that was 
being received may still be just audi- 
ble in the loudspeaker but you will 
have to use headphones if the stations 
are not strong in your area. 

Now, while listening to the station 
with the RF stage disabled, you adjust 
the “neutraliser” for minimum output 
or, if you are lucky, no sign of the 
previously tuned station. The set is 
then neutralised and should now be 
stable under all circumstances. 

It’s then just a matter of reconnect- 
ing V1’s filament supply, after which 
you should be able to tune and peak 
the set for best performance. Adjust- 
ing the two filament rheostats makes 
this job just that little bit easier and 
they do act as volume controls. 








Summary 


Replica sets are an interesting part 
of the vintage radio hobby. In many 
cases, a replica is the only way that 
collector can obtain a particular 1920s 
receiver. 

The performance of these sets is not 
something to write home about though 
and they need a substantial antenna 
and earth system to perform at their 
best. 

Finally, over the last 80 years or so, 
the names of some components and 
circuit configurations have changed. 
There are three such names that stand 
out in the Browning-Drake receiver: 
(1) the “neutraliser” which is now 
commonly called the neutralisation 
control; (2) the “tickler” which is now 
commonly called the feedback or re- 
generation control; and (3) the “regena- 
former” which is now known as a 
regenerative detector coil or Reinartz 
coil. sc 
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Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered Secu- 
rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 
Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


duly 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; 
Stereo Preamplifier With IR Remote Control, Pt.3; Siren Sound Gen- 
erator; Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 
Generator; Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 
per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars - How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 
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May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Dual 
Diversity Tuner For FM Microphones, Pt.1; Nicad monic ‘or Resur- 
recting Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries; MiniVox 
Voice Operated iy AM Radio For Weather Beacons; Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide 
Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; 
Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For 
FM Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illumi- 
nator For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Balanced Mic Preamp & Line Filter; 
50W/Channel Stereo Amplifier, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security Sys- 
tem; Multi-Channel Radio Control Transmitter For Models, Pt.1. 


duly 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
ae ene Audio Lab PC-Controlled Test Instrument, Pt.1; How 
0 Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob's 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way Pere el Syetarn, Railpower Mk.2 
Walkaround Throttle For Model Railways, Pt.2; Build A Fast Charger 
For Nicad Batteries. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Build An Automatic Sprinkler Controller; IR Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: 125W Audio Amplifier Module; Knock Indicator For Leaded 
Petrol Engines; Multi-Channel Radio Control Transmitter; Pt.3. 


May 1996: High Voltage Insulation Tester; Knightrider LED Chaser; 
Simple Intercom Uses Optical Cable; Cathode Ray Oscilloscopes, Pt.3. 













dune 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester For 
Your DMM; Automatic 10A Battery Charger. 


duly 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-Bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver; Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For ot 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
“Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; 500W 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; 500W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replac- 
ing Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
12VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast ey Charger, Pt.1; Telephone 


Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
Ignition System; The Roadies’ Friend Cable Tester; Universal Stepper 
Motor Controller; Command Control For Model Railways, Pt.5. 


July 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Amplifier, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Simple I/O Card With Automatic Data Logging; Build A Beat Triggered 
Strobe; 15W/Ch Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob’s Ladder; Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: Lab Quality AC Millivoltmeter, Pt.1; PC-Controlled 

Stress-O-Meter; Versatile Electronic Guitar Limiter; 12V Trickle Charg- 

a ie Float Conditions; Adding An External Battery Pack To Your 
jashgun, 
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November 1998: The Christmas Star; A Turbo Timer For Cars; Build A 
Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


eet 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; Simple DIY PIC Programmer; Easy-To-Build Audio Com- 
pressor; Low Distortion Audio Signal Generator, Pt.2. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Bsa 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software? 


July 1999: Build A Dog Silencer; 10H to 19.99mH Inductance Meter; 
Build An Audio-Video Transmitter; Programmable Ignition Timing 
Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
Recognition Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; 
Semiconductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ 
Table With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PC Powerhouse (gives +12V, 
+9V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000: ie! Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W 
Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; 
Glowplug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo gh gal Pt.2; Build A LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li'l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


July 2000: A Moving Message Display; Compact Fluorescent Lamp 
Driver; El-Cheapo Musicians’ Lead Tester; Li'l Powerhouse Switch- 
mode Power Supply (1.23V to 40V) Pt.2. 


August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner (writes messages in “thin-air”); Proximity Switch For 240VAC 
Lamps; Structured Cabling For Computer Networks. 


September 2000: Build A Swimming Pool Alarm; An 8-Channel PC 
Relay Board; Fuel Mixture Display For Cars, Pt.1; Protoboards — The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera; Installing 
AFree-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Protoboards — 
The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
ABright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor — 
Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2- 
Channel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards; L'il Pulser Train 
Controller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre 
Groundplane Antenna; The LP Doctor - Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: Powerful 12V Mini Stereo Amplifier; Two White-LED Torches 


To Build; PowerPak — A Multi-Voltage Power Supply; Using Linux To 
Share An Internet Connection, Pt.1; Tweaking Windows With TweakUI. 


June 2001: Fast Universal Battery Charger, Pt.1; Phonome — Call, 
Listen In & Switch Devices On & Off; L'il Snooper — A Low-Cost 
Automatic Camera Switcher; Using Linux To Share An Internet Con- 
nection, Pt.2; A PC To Die For, Pt.1 (Building Your Own PC). 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Tele- 
phone Timer; Pic-Toc — A Simple Alarm Clock; Fast Universal Battery 
Charger, Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Amplifier Module; 
Headlight Reminder; 40MHz ae Frequency Counter Module; A PC 
To Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s — Rippers & Encoders; Build Your 
Own MP3 Jukebox, Pt.1; PC-Controlled Mains Switch; Personal Noise 
Source For Tinnitus Sufferers; The Sooper Snooper Directional Micro- 
phone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100W RMS/Channel Stereo Amplifier, Pt.1; 
Neon Tube Modulator For Cars; Low-Cost Audio/Video Distribution 
Amplifier; Short Message Recorder Player; Computer Tips. 


December 2001: A Look At Windows XP; Build A PC Infrared Trans- 
ceiver; Ultra-LD 100W RMS/Ch Stereo Amplifier, Pt.2; Pardy Lights - 
An Intriguing Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
ACheap ’n’Easy Motorbike Alarm; 100W RMS/Channel Stereo Ampli- 
fier, Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz 
High-Power Audio-Video Link; Assemble Your Own 2-Way Tower 
Speakers; Touch And/Or Remote-Controlled Light Dimmer, Pt.2; Boot- 
ing A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; The Itsy-Bitsy 
USB Lamp; 6-Channel IR Remote Volume Control, Pt.1; RIAA Prea- 
moplifier For Magnetic Cartridges; 12/24V Intelligent Solar Power Bat- 
tery Charger; Generate Audio Tones Using Your PC’s Soundcard. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Build A 
Water Level Indicator; Multiple-Output Bench Power Supply; Versatile 
Multi-Mode Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power 
When the Battery Voltage Drops); Stereo Headphone Amplifier; Auto- 
matic Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


June 2002: Lock Out The Bad Guys with A Firewall; Remote Volume 
Control For Stereo Amplifiers; The “Matchless” Metal Locator; Com- 
pact 0-80A Automotive Ammeter; Constant High-Current Source. 


July 2002: Telephone Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Amplifier; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For Your PC; Digital 
Storage Logic Probe; Digital Thermometer/Thermostat; Sound Card 
Interface For PC Test Instruments; Direct Conversion Receiver For 
Radio Amateurs, Pt.2; Spruce Up Your PC With XP-Style Icons. 


September 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Driving Light & Acces- 
sory Protector For Cars; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; “Whistle & Point” Cable Tracer; Build An AVR ISP Serial 
Programmer; Watch 3D TV In Your Own Home. 


November 2002: ch gS a For NiCd/NiMH Batteries, Pt.1; Win- 
dows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter; Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VHF FM/AM 
Radio; Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From International Satellites, Pt 2; Reader/ 
Programmer For Smart Cards; SC480 50W RMS Amplifier Module, 
Pt.1; A “Tiptronic-Style” Gear Indicator; Active 3-Way Crossover For 
Loudspeakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: The PortaPal Public Address System, Pt.1; 240V 
Mains Filter For HiFi Systems; SC480 50W RMS Amplifier Module, 
Pt.2; Windows-Based EPROM Programmer, Pt.3; Using Linux To 
Share An Optus Cable Modem, Pt.4; Tracking Down Elusive PC Faults. 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal Public Address System, Pt.2; 12V SLA Battery Float Charger; 
Build The Little Dynamite Subwoofer; Fun With The PICAXE (Build A 
Shop Door Minder); SuperCharger Addendum; Emergency Beacons. 


April 2003: Video-Audio Booster For Home Theatre Systems; A Highly- 
Flexible Keypad Alarm; Telephone Dialler For Burglar Alarms; Three 
Do-It-Yourself PIC Programmer Kits; More Fun With The PICAXE, Pt.3 
(Heartbeat Simulator); Electric Shutter Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port Simu- 
lator; More Fun With The PICAXE, Pt.4 (Motor Controller). 


PLEASE NOTE: Issues not listed are now sold out. All other issues are 
presently in stock. We can supply photostat copies (or tear sheets) 
from sold-out issues for $8.80 per article (includes p&p). When 
supplying photostat articles or back copies, we automatically supply 
any relevant notes & errata at no extra charge. A complete index to all 
articles published to date can be downloaded free from our web site: 
www.siliconchip.com.au 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip.com.au 


Home welder 
control circuit 


Ihave a CIG Metalcraft home welder, 
240VAC 10A in, 105A output, with no 
adjustment. It occurs to me that it 
would be quite easy to reduce the 
current on the input side of the trans- 
former to give me an adjustable out- 
put. Could I use or modify one of your 
circuits to do the job? (F. C., via email). 
@ In principle, you could use a high 
power light dimmer to alter the out- 
put of your welder. The appropriate 
circuit to use would be the high power 
dimmer published in the August 1994 
issue of SILICON CHIP. This used a 
snubber network across the Triac. This 
is necessary to provide reliable com- 
mutation (switching) of the Triac when 
driving the transformer load of your 
welder. 

We can supply the August 1994 is- 
sue for $8.80 including postage. 


Can old LCD monitors 
be recycled? 


I have a number of old laptops that 
are not worth the trouble to repair but 
they have good working colour LCD 


Extending the 
IR extender 


Some time ago I purchased a Re- 
mote Control Extender kit, as de- 
scribed in the July 1996 issue of 
SILICON CHIP. While the unit works 
fine, I find that the operational range 
of the IR transmitting diode is only 
around 1.2m. I have played around 
with VR1 but this is the best range I 
can achieve. I have an application 
where I would like to mount the IR 
transmitter around 3.5m away from 

} my stereo and was wandering 
whether it is possible to extend the 
range to a similar range of my ster- 
eo’s remote control. 

I do not have access to an oscillo- 
scope but have used a multimeter to 
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displays which I would like to reuse 
with desktop PCs. So far I have not 
been able to get any information from 
the manufacturers and all the repair 
shops around here say it is too hard. 

I understand that it would require 

a separate power supply and a few 
other bits so that it could be plugged 
into the video port on a desktop PC. 
I would appreciate any info or help 
that you could supply in regard to 
this interesting problem. I also think 
that it would make a worthwhile 
article for your magazine. (G. M., via 
email). 
@ The reason the repair shops say it 
is too hard is because it is too hard. 
This question is often asked on the 
Internet computer and electronics 
newsgroups and invariably the an- 
swer is the same: it’s too hard. 
Laptops all use proprietary chips to 
drive their displays — it is not simply 
a matter of feeding in a VGA signal at 
the right point. And each brand (and 
even models within each brand) is 
different. 

For this reason, an article along 
the lines you suggest is not practical. 
In our “Serviceman’s Log” column 
in September 2002, the opposite 


test the voltage and current of the IR 


diode while operating. The diode is 
drawing around 3-5mA during 
transmission. The Dick Smith Elec- 
tronics reference material suggests 
that normal operation should be 
around 20mA with a maximum of 
50mA. Is it possible to increase the 
output of this diode by reducing the 
resistance of the 2200 resistor at the 
collector of Q1? (P. B., via email). 

@ The current through the LED is 
40mA and so increasing the current 
could damage the IRLED. Further 
range could be achieved by parallel- 
ing more IRLEDs, each with their 
own 220Q resistor in series. Also 
you could try adding a torch reflec- 
tor behind the LEDs to give a more 
concentrated beam of IR light. 





problem to what you have was cov- 
ered — ie, notebook working but bro- 
ken LCD — but apart from that we have 
no further information available on 
notebook LCDs. 


Brownout detector to 
protect AC motors 


Have you ever described a “brown- 
out” detector which can monitor the 
240VAC mains for low voltage and 
also for high voltage; ie, <225VAC and 
>250VAC. 

The current ES standards are 
230VAC +10% -6% (216 - 253VAC). 
ETSA in SA (which was privatised in 
2000 so that we are now “enjoying” 
the highest electricity prices in Aus- 
tralia) has stated that it will “hold” 
the minimum to 225.6V AC. This is- 
NOT happening and every time we 
have a “hot” spell many consumers 
suffer losses of their appliances due to 
low voltages in the network. 

As you can appreciate, such a de- 
vice is invaluable to monitor low 
mains voltages in particular. It should 
preferably be in series with the appli- 
ance such as a refrigerator and turn it 
off when the voltage is low. It would 
issue an alarm so that the householder 
can switch off all other appliances 
with electric motors. 

Ordinarily only the fridge will be 
on and unattended (ie, no one at 
home). All other appliances with mo- 
tors (washing machines, dishwashers, 
air conditioners etc) should NOT be 
left on and unattended; that is the 
theory anyway. 

The second item that comes to mind 
isa computer/hifi AC line filter which 
should include an LC line filter plus 
varistors (MOVs) across A-N, A-E, and 
N-E for high voltage spikes. It should 
also protect the phone line (modems) 
with a gas arrestor device. 

As varistors are subject to gradual 
deterioration, some kind of indicator 
should be included to show when they 
need to be replaced. I am aware that 
power boards are available which pur- 
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port to do this and Dick Smith Elec- 
tronics sells a device which also “pro- 
tects”. Can you advise on these ques- 
tions please? (J. C., via email). 

@ SILICON CHIP has not described one 
but EA described a Brownout Detec- 
tor in the March 1983 issue. This cir- 
cuit includes a relay to switch off the 
load, if the voltage drops below a pre- 
set threshold such as 220VAC. It also 
includes a LED but does not include 
an audible alarm. This could be easily 
added though, in the form of a piezo 
alarm with inbuilt oscillator, con- 
nected across the relay coil. 

Note also that the above circuit does 
not indicate or switch off for voltages 
above the normal range and we won- 
der why you would want to do that 
anyway. The only real hazard of slight- 
ly higher than normal mains voltages 
is shorter life for incandescent lamps 
and perhaps for stove elements. 

We can supply a photostat copy of 
the EA Brownout Detector article for 
$8.80, including postage. 

We described a mains filter for hifi 
and computer gear in the February 
2003 issue of SILICON CHIP but it did 
not include protection for phone 
equipment. 


Oxygen sensor for 
mixture display 


In the September 2000 edition of 
SILICON CHIP you had a Mixture Dis- 
play project. The oxygen sensor used 
was a Bosch LSM11 (Part No. 
0258104002). I am trying to source 
one secondhand from the wreckers. 
To what make and model vehicles 
was this sensor fitted? What is the 
cost of a new sensor? (R. F., via email). 
@ We do not recommend using the 
Bosch sensor as this is too expensive. 
We suggest you obtain a secondhand 
sensor from a late model Commodore. 


EPROM Programmer 
teething problems 


I’ve just built the Dick Smith Elec- 
tronics kit version of your latest 
EPROM Programmer. 

While it does work, it seems to have 
some intermittent problems. I am us- 
ing M27C1001-15F1 EPROMs with the 
configuration program supplied in 
your zip file. However, I randomly get 
programming failures for no apparent 
reason. I am checking for complete 
erasure before I start programming. 
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Here’s a quick idea for a SILICON 
CHIP project. It’s a speed alarm that 
beeps when you’ve exceeded the 
speed limit. You’ve done one in the 
past but this is slightly different. 

As I see it, the problem is that 
these days, there are too many dif- 
ferent limits. On my way to work, 
for example, I start in a 60 zone, go 
to 40, back to 60, up to 70, back to 
40, up to 80, back to 60, then 70 and 
I’ve only travelled a few kilometres! 
Therefore to be useful, a speed alarm 
should have preset values built-in — 
40, 50, 60, 70 & 80km/h — that can 
be cycled through easily simply by 
tapping a footswitch mounted to 
the left of the clutch pedal. A short 
push on the switch would step the 
unit up, a longer press could step it 
down. 

The unit would have two dis- 
plays, one showing the selected 


Also, if I say yes to “verify” after 
programming or try to do a verify on 
its own, I always get a “run time error 
6 overflow” message. I’ve tried vari- 
ous PCs from a Pentium 133 to Pen- 
tium 1GHz. I seem to get the least 
problems when I set the port to SPP in 
the BIOS. Despite SPP being set in the 
BIOS, the Win98 device manager still 
reports it as an ECP port, even after a 
restart or trying to make it detect the 
“new” hardware. 

I’ve checked the board several times 
and have not found any assembly er- 
rors and have checked all the volt- 
ages. Clocks are at 4, 2 and 1MHz but 
the waveform do not appear perfectly 
square; is this part of the problem? 
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limit, the other showing actual 
speed, with a beeper sounding when 
the selected limit is exceeded. 

Hope you find the idea useful. If | 

you do, there’s no need to credit me. 
You can take all the glory, ’cause 
you're going to have to do all the 
hard work! (G. B., via email). 
@ Our Speed Alarm published in 
the November & December 1999 is- 
sues does almost all you want ex- 
cept that its speed setting is in- 
cremented in 5km/h steps instead 
of 10km/h. It would probably be a 
simple matter to change the soft- 
ware to give 10km/h steps. 

Apart from that, we think provid- 
ing a second display to show the 
vehicle speed setting is a little over 
the top — after all most cars already 
have a speedo! However, the dis- 
play can be switched between alarm 
and vehicle speed. 





I bought a new 25-pin cable to con- 

nect it to the PC but unfortunately the 
first one I picked up was some sort of 
DOS6 crossover cable which was 
quickly replaced with a proper 
straight-through cable. I don’t think 
the wrong cable caused any damage — 
the voltages were the same before and 
after the mistake. Any advice you 
could give would be most appreci- 
ated! (V. P., via email). 
@ From your description of the symp- 
toms you're getting, we don’t think 
there’s anything wrong with your 
EPROM Programmer hardware. The 
voltages seem OK, while the wave- 
forms for the clock signals don’t have 
to be a perfect square wave. 
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Parts source 
for 40V 8A supply 


I’m intending to build the 40V 
8A Power Supply described in April 
& May 1998 issues of SILICON CHIP. 
I have located sources for most of 
the components except for the 
BUK436-200A Mosfets, the 150V 
3W zener diodes and the trans- 
former assemblies (ETD44 & ETD- 
34). 

Can you give me any clues where 
I might be able to obtain these com- 
ponents or suggest possible alter- 
native components that I could 
source’ I tried Farnell for the Mosfet 


You may need to experiment fur- 
ther with printer port settings in the 
BIOS, perhaps, in order to get more 
reliable operation. Another reader has 
also found that his machine doesn’t 
have the DLL file VBA6.DLL, which 
the programming software may need 
(although the VB6 packaging and dis- 
tribution utility we used to prepare 
the software package to put on the 
SILICON CHIP website hasn’t included 
this in the package, which suggests 
that it isn’t needed). 

You may also like to check the 
manufacturer’s data on the exact 
EPROMs you're trying to program — 
just in case the settings (like program- 
ming pulse width) that are in the sam- 
ple 27C1001 device configuration file 
are not quite right for your devices. 


Speed control for 
sewing machines 


I have just built the 5A speed con- 
trol published in the October 2002 
issue of SILICON CHIP. I need to build 
a number of these to control the sew- 
ing machines in our factory. However, 
while the control works quite well, it 
does not allow the motor to run at full 
speed. Is there any modification I can 
do to achieve this? I need the control 
to work from about half speed to full 
speed. (P. B., Clayton, Vic). 

e@ As shown in the scope waveforms 
of page 18 of the October 2002 issue, 
the maximum voltage delivered to the 
motor is around 170V. This is to be 
expected because when set for maxi- 
mum output, the circuit can be re- 
garded as an ordinary power diode. 
That is why we included the bypass 
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but an electronic search through 
their catalog came up blank. 

Does the zener diode need to be 

150V? The 75V types seem to be 
more commonly available; will two 
of these in series do the job? (K. T., 
Canberra, ACT). 
@ The BUK436-200 can be replaced 
with an STP19NB20 (Farnell Cat. 
332 8156), while the 150V zener 
can be the BZT03-C150 (Farnell 
368-519). 

The ETD34 and ETD44 trans- 
former assemblies are also avail- 
able from Farnell - see catalog page 
602 or their website under trans- 
formers (Ferroxcube ETD34 and 44). 





switch, so that the full 240VAC could 
be applied to the motor when needed. 

Hence, there is no modification to 
this circuit which will allow speed 
control over a range from half speed 
to full speed. Since sewing machine 
motors draw only a modest current, 
you could consider using a modified 
light dimmer circuit. This would need 
to include an RC snubber circuit to 
allow proper commutation of the Triac 
when driving the inductive load of 
the motor. The snubber circuit is con- 
nected directly across the Triac and 
would typically consist of a 1kQ 1W 
resistor in series with a .01pF 250VAC 
capacitor. 

However, while this approach will 
give you speed control up to the maxi- 
mum, it will not have good load/speed 
regulation which you would probably 
want, considering the varying loads 
likely to be encountered when driv- 
ing a sewing machine. Therefore the 
only solution is to build the full range 
speed control featured in the Novem- 
ber 1997 issue of SILICON CHIP. This is 
a bit like using a sledgehammer to 
crack a walnut, because of its maxi- 
mum current rating of 10A but there 
is no other published circuit which 
will do the job. 

We can supply the November 1997 
issue for $8.80, including postage and 
packing. 


Thermocouple 
temperature control 


I have an incubator that had a ther- 
mistor-controlled temperature relay. 
When this failed (open-circuit) the el- 
ement stayed on and burnt out. I have 





looked at all temperature control de- 
vices available but they are all ther- 
mistor-controlled. 

Is there a circuit driven by a ther- 

mocouple that’s failsafe; ie, that 
switches the element OFF if the ther- 
mocouple goes open-circuit? (G. A., 
via email). 
@ We have not published any tem- 
perature control circuits using a ther- 
mocouple although you could use the 
Thermocouple Adaptor published in 
the December 1998 issue as the “front 
end” of a temperature-controlled cir- 
cuit. 


Sub Bass Processor 
power supply 


I am wanting some information 
about the Sub Bass Processor de- 
scribed in the September 1999 issue 
of “Electronics Australia”. I am run- 
ning it in a system made up of two of 
the 50W amplifier modules described 
in the March 1994 issue of SILICON 
CHIP. 

I am wondering what is an appro- 

priate value for the dropping resistors 
in line with the power supply rails to 
run the processor off the amplifier’s 
+35V rails. (M. R., via email). 
@ The Sub-Bass Processor actually has 
provision on the PC board for two 3- 
terminal regulators to provide the 
+15V rails from the higher DC supply 
rails of a power amplifier. This is 
shown on a small diagram on page 54 
of the September 1999 EA article. You 
can feed these regulators from the 
+35V rails of the 50W amplifier mod- 
ule via dropping resistors of around 
220Q 1W. 


Knightrider project 
snuffs out 


I built the PIC-controlled 32-LED 
Knightrider described in the May 2002 
issue. When I apply power to it, and 
when I either increase the brightness 
or speed of the LEDs, the pattern which 
it was suppose to display does not 
function or work properly. The only 
change I made was upgrading the 5mm 
LEDs to 10mm bright LEDs. (P. N., via 
email). 

@ We think the power supply you are 
using cannot cope with the load drawn 
by the Knightrider circuit. So when 
you increase brightness or speed, both 
of which will increase the current re- 
quirement, the regulator begins to lose 
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Don't through away that old PC or laptop. This kit can be driven by just about any computer with DOS anda printer port, the sort of thing you can by at the local trash and treasure 
for next to nothing. We have redesigned our K100 moving message display to use super- bright dot matrix displays (available in RED, ORANGE & GREEN ) making the kit 
cheaper, easier to build & look much better. The PC interface section of subsequent displays can be removed so as two or more of these displays can be joined to make a much 
longer display. Kit with displays (K100R) $109. Kit with displays (K100R) $119. kit with GREEN displays (K100R) $120. Software for the kit is available on our 
web site. Filter material such as smokey or red plastic sheet gives a better appearance with LED displays. Requires 7- 12VDC or 5-10VAC Suitable power adapter for just $10 











+a) The first has 16 toggling outputs with optional relay boards. 
=| The second is possibly the most fully featured remote 
control ever designed.. Some of it's outputs toggle, some 
momentary & some have timer functions. Many of the 
features are programable via the remote. Both units are 
operated via a small keypad transmitter kit or via a mini 4 
button key-fob transmitter. These kits have.a range of 
over 1k, they use an decoder ic that offers thousands 
of combinations and can use a 4 digit security code to 
Rte a operate. 
+ Naas 


Dual Channel Oscilloscope are | This simple to construct heater will 


iti 1 tren make your pet feel very comfortable this winter: it will love zi 
with Delayed sWese. e BRMRI ouforit. itis cheap /"Meateeetecraspesen (Approx .5mm). This high grade, 
$290 (zc0210) naseeeasciancnaceicmccaas” tO prt el Sea prrreisiriitieperrrreia communications quality cable is suitable 
shee epataahet hd: Di itttiieetetssttstt for experimentation & comes in 10 M 
lengths. only $2 ( 


More info on our 
web site $260 
(zc0211) 





Outputs 0.1 to 
520MHz. $650 
(zc0214) 

















— 
e} q 


40Mhz Portabl 


















Bring back the warmth of that old valve pre-amp with jn the kit, even the 9 
thissimple to build kit. It requires a single 9Vac or 9-12dc ac @ 1A plugpack. 
supply, The single PCB can be cut to separate the power jj you needis alittle 
fi supply section of the circuit. Kit includes jnsulation under the 
power adaptor, PCB, and all onboard heater, and anold 
components including RCA connectors & blanket or ragon 


top oft. (K185) $22.50 







For more details on this 
Peere eet kit look for the kitreview 
in this issue of Silicon F 
Chip. Kits inc.PCB, UHFg 
The cheapest micro- module and all onboard & 
processor controlled temperature controller you will ever components. 
buy. More information on how to use is now included. 
Former buyers should download the new instruction as 
this device has many features that were previously 
unknown to us. Features include three selectable 
outputs, timer function allows auto shut-off, trimmer pot 
for adjusting temperature range, LED indicators, 4 BT138 
triacs that can switch up to 12A and many more. Includes 
4 MOC3021 optocouplers / triac drivers} transformer, 
mercury tilt switches and thermistg e temperature 









Dew to popular request we have introduced some 
smaller magnets to our range similar to those used in 









magnetic therapy etc. 10mm$6.00... ’ 
controller could be mm$1.20... mm$0.70... mm $0.55... 
powered externally mm $0.45...3X 2mm $0.25... mm$0.20. 
from a 9V plug pack. 
12V 7AH We now have more 
info available on this ve , . 
SEALED LEAD ACID item on our web site. These fantastic little devices will hold much more 















BATTERY data than a floppy disk and have much 


better data retention. How many 
times have you lost data on a 
corrupted floppy? Or the 
file is too big to fit a 
floppy disk? 


This development kit can be used to program or run 
most all PICAXE, PICs Chips and other chips. Kit % 
includes a small PCB, Piezo speaker, 5.5V Plug-pack 

& all on-board components. More info & software : 
at... www.picaxe.co.uk. (PAE01)$12.50 5M... $245 














d)...holds 

:: There are 4 main components to this more than11 flopp' 
system, 2W Solar Panel, Switching Solar Regulator kit, 2M... $29: pias 
Battery and 2 X 10 LED Lamp Kits. This combination of & holds more than 22 floppies: 
solar panel, charger and battery will power 1 of the LED $49: (6 .. holds 
lamp kits for over 7hrs with only 5hrs of sunlight. Central more than44 floppies. 
Australia receives around 10 hrs per day. (SL2W): $99 .. $82: (128md)... holds more 

F > than 88 floppies. 

You can upgrade from a 2W to a 4W panel in your Solar ..-$165: (256md)... holds more than 177 floppies 
Lighting System . (SL4W) total price.$124 12...$xxx: (512md)... holds more than 355 floppies 






Suppliers of kits and surplus electronics to hobbyists, experimenters, industry & professionals. 
Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
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Ultra-LD amplifier 
has low sensitivity 


Ihave at last completed building 
a stereo Ultra-LD amplifier with 
loudspeaker protection, as featured 
in SILICON CHIP, in March, May and 
August 2000. It is cool-running, si- 
lent and has crystal-clear sound. 
I’m very pleased with the result, 
thank you. I measured 114W on 
each channel into a 7 resistor. 

However, I have the distinct im- 
pression from listening that none 
of my audio sources can drive each 
amplifier to 100W at OdB. For ex- 
ample, music played from ABC’s 
Classic FM station is set at -5dB for 
general background listening. ACD 
of Richard Strauss’s “Thus Spake 
Zarathustra” is a good test of dy- 
namic range. Yes, the sound was 
loud but not overly so. 

Commercially recorded tapes 
produced a similar sound intensity. 
The sound level achieved is ad- 
equate for all my purposes and I 


its 5V supply output and the PIC re- 
sets itself. Try a power source which 
can deliver more current than the one 
you are using. Alternatively, try chang- 
ing the 7805 used for REG1 to an 
LM2940T-5 regulator. This has a lower 
dropout voltage and may solve the 
problem without changing the power 
source. The regulator is available from 
Dick Smith Electronics (Cat. Z-6600). 


Music effects 
box wanted 


I was wondering if you have ever 
published a kit for producing effects 
like echo, reverb, flanger, phaser, cho- 
rus effects etc, that can be used with 
line levels (CD output, mixer output). 


like the idea of having the volume 
control near OdB. But I would also 
like the amplifier to be able to reach 
its full output should the need arise. 

I could install an op amp with a 

gain of 2 after the volume control 
with in/out switching but before I 
do that, would you kindly clarify 
your design decision on an input 
sensitivity of 1.8V for OdB full out- 
put? (G. C., Palmwoods, Qld). 
@ We originally set the sensitivity 
of the Ultra-LD amplifier at 1.8V to 
limit the possibility of overload on 
CDs. In typical situations, with pop, 
jazz and rock music, the sensitivity 
is generally more than adequate but 
it can be a little low on soft pas- 
sages in classical and opera. 

The solution is to build the pre- 
amp featured in the later version of 
the Ultra-LD 100, in the November 
& December 2001 issues. This was 
revised in June & July 2002, to go 
with a remote motorised volume 
control. We can supply these issues 
for $8.80 each, including postage. 





Ineed this to plug in the mixer output 
and then control the line level output 
to the amplifier. 

Also, I was after a kit that does the 
reverse of a karaoke kit; ie, removes 
the music and leaves the vocals only. 
Have you ever produced a kit like 
this? (R. L., via email). 

@ Fora music effects box, have a look 
at the Digital Effects Processor pub- 
lished in the February 1995 issue of 
SILICON CHIP. As far as cancelling the 
music and leaving the vocal, that is 
not possible. You can have a look at 
the Vocal Canceller published in the 
April 1982 issue of “Electronics Aus- 
tralia”. That circuit effectively can- 
cels the in-phase components of the 
left and right channels to remove the 


WARNING! 


centre vocal sound and leave a rather 
anaemic L-R signal. But you can’t do 
the opposite and end up with no vocal 
and the instruments unchanged. 

We can supply a photostat copy of 
the EA article and the SILICON CHIP 
magazine, for $8.80 each, including 
postage. 


Identifying a 
dead component 

I’m fixing a high power amplifier 
which may have been one of the 
Playmaster series. The output stage 
contains three 2SK133 and 2SJ48 
Mosfets, if that’s any help. 

Anyway, there is a shorted compo- 
nent which I cannot identify. It looks 
like a zener or signal diode (it has the 
clear & orange glass body) and is 
marked C19. Judging by its physical 
size, I would say it’s about a 1/2-watt 
device. 

I’ve tried looking in the Farnell and 
WES catalogs but nothing with C19 in 
the device part number seems to be 
listed. I can’t think of anybody better 
to ask than yourselves as to what this 
device may be. 

If it’s blatantly obvious please ac- 
cept my apologies; I have never been 
any good at decoding semiconductor 
markings! (R. M., via email). 

@ The failed component is almost cer- 
tainly a zener diode, rated at around 
12V. There would normally be two on 
the board and each connected in se- 
ries with a 1N914. These would be 
used to limit gate drive to the Mosfets. 

We can’t place the amplifier but 
might be able to help further if you 
can identify the PC board code. 





Notes & Errata 


Printer Port Simulator, May 2003: the 
PC board code should be 07105031, 
not 04105031. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 
To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the 
details to (02) 9979 6503 or send an email to silchip @siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 
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Enclosed is my cheque/money order for $ or please debit my 
} LJ Bankcard (J VisaCard [) Master Card 

i 

p CardNo. | [| | | Fe Le 

i 

! Signature Card expiry date / 
I 

4 Name 

Street 

!) Suburb/town Postcode 

i 

1 Phone: Fax: Email: 


Ke et SL AAA tt tees mn eee umn sme 


www.siliconchip.com.au 


Cash in your surplus gear. Advertise it here in Silicon Chip. 








FOR SALE 
ee 
SPEAKER AND HOME THEATRE 
SUPPLIES. New and Secondhand 
Speaker Drivers. Speaker Repairs and 
Kits. Projectors and Screens. Delivery 
anywhere in Australia. Melb. (03) 5986 
1128; www.penhometheatre.com.au 





UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk available. 
ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 68HC- 
08, 68HC11, 68HC12, 68HC16. $385.00 
Atmel Flash CPU Programmer: Han- 
dles the 89Cx051 , 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVP’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 





WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, leaf 
wetness, etc. Just phone, fax or write for 
our FREE catalogue and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 





KITS KITS AND MORE KITS! Check 
“em out at www.ozitronics.com 
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<SPEAKERBITS 


Foam surrounds, voice coils, cones and more 


Original parts for Dynaudio, Tannoy and others 
Expert speaker repairs — 20 years experience 
Australian agents for OFTOFON products 
Trade welcome — email for your user ID 
Phone (03) 9682 2487 


www.speakerbits.com.au 


Buy five and get them postage free! 
Price: $A12.95 plus $A5.50 p&p. 
Available only in Australia. 
Silicon Chip Publications 
PO Box 139 Collaroy Beach 2097 
Fax (02) 9979 6503; or ring (02) 


9979 5644 & quote your credit 
card number. 





Use this handy form 


| Enclosed is my cheque/money order for 

















I $__ orplease debit my 

O Bankcard O) Visa O Mastercard 
Card No: 
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I ; 

I Card Expiry Date / 

i Signature 
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Address 

I P/code I 
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= Now Now New = 


Spertame Mark22-SM 
Slimline Mini FM R/C Receiver 




































6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 
Modular Construction 
Price: $A129.50 with crystal 
Slperdame Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality + Low prices 

Z: 1 offs to any quantity 

. Artwork design if required = 

» ¥ 0 Call for obligation free quote...¢ F§ ¢ 

» INSTANT PCBs, POBox 448, Avalon 2107 9}¢ 

Ph (02)9974 1189 02)9974 5491 






















@ 
Microzed.com.au 
PIC/AXE CHIP SPECIALIST 


PO Box 634 ARMIDALE 2350 (296 North Cooke’s Rd) 
Ph: (02) 6772 2777 — may time out to Mobile 0438 277 634. 
Fax: (02) 6772 8987 


LABJACK USB DATA ACQUISITION 
MODULE features 8 12-bit analog in- 
puts, 20 digital I/O, 2 analog outputs 
and high speed counter. Free software, 
Labview driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12-bit Analog 
inputs, 4 Digital I/Ps & 4 Digital O/Ps. 
Free windows software and source 
code. 

Dual Relay Modules suitable for TTL 
and Open Collector Outputs. 
Programmers for Atmel and PIC 
microcontrollers. 

Switch Mode and Linear Power Sup- 
plies and DC-DC converters. 

FAB Programmable Logic Control- 
lers. Low cost, high performance. Pro- 
gramming software and SCADA soft- 
ware free. Heaps of features. 

Full details and credit card ordering avail- 
able at www.oceancontrols.com.au 





























Satellite TV Reception 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your 
free info pack contain- 
ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 

AV-COMM P/L, 24/9 Powells Rd, 

Brookvale, NSW 2100. 

Tel: 02 9939 4377 or 9939 4378. 

Fax: 9939 4376; www.avcomm.com.au 





Need prototype PC boards? 


We have the solutions - we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 









Positions At Jaycar 
We are often looking for enthusiastic 
staff for positions in our retail stores 
and head office at Silverwater in Syd- 
ney. A genuine interest in electronics 
is a necessity. Phone 02 9741 8555 
for current vacancies. 





PENTIUM 4 WITH ISA SLOTS!!! 


Catalog 17078. Industrial Motherboard. 533MHz 
Front Side Bus, plus on-board Watch Dog Timer and 
Ethernet. This is a “well sorted”_quality industrial 
board. For more detail: phone Microgram Computers 
(02) 4389 8444 or www.mgram.com.au 


RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. resradio @cia.com.au; 
www.cia.com.au/rcsradio 





Want really bright LEDs? We have 
the Luxeon range of LEDs in both 1 and 
5 watt sizes (yes, 5 watts per LED!) as 
well as the smaller, lower cost Superflux 
range. Also kits, batteryless torches (so- 
lar and shake charged), LED halogen 
replacements, books on renewable en- 
ergy, ReNew magazine and other great 
stuff. Go to www.ata.org.au and hit the 
webshop link or ph: (03) 9388 9311. 





PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame777 @ optusnet.com.au; http:// 
members.tripod.com/~sesame_elec 


www.siliconchip.com.au 





VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


LL 
See products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 
email: questav@questronix.com.au 


Come to the 
specialists... 








D.1.Y PCB SUPPLIES 
& MADE TO ORDER PCBs 


For more details: www.acetronics.com.au 
Phone (02) 9600 6832 
email: acetronics@acetronics.com.au 






MANY ELECTRONICS MAGAZINES 
1962-1993 for sale. Email nvfmc@ 
bigpond.com or phone (03) 9798 3168 
for list. Offers welcome. 





USB KITS: Stepper Motor Controller, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4-Channel 
Voltmeter, I/O Relay Card. Also avail- 
able: Digital Oscilloscope, Temperature 
Loggers, VHF Receivers and USB Ac- 
tive X (and USBDOS.exe file) to control 
our kits from your application. 
www.ar.com.au/~softmark 





Unusual LEDs and lights: Picaxe08 
RGB animation kits, Superflux RGB 
LEDs, RGB animating LEDs, Pink and 
UV LEDs, Krill Lightsticks, LED light- 
sticks, plus a steadily expanding range 
of other interesting products. Check out 
www.alphalink.com.au/~spod 





S-Video ... Video... Audio... VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: 
www.questronix.com.au. 





ELECTRONIC TEST & SERVICING 
EQUIPMENT, with handbooks, all op- 
erational, some collectors’ items. Also, 
large quantity of valves, English valve 
tester and radio spares. Located Kam- 
bah, ACT. Tel: (02) 6285 1430 (BH); 
Fax (02) 6363 1324 for list. 


www.siliconchip.com.au 








UHF Radios 


best quality at bargain prices 
EDI Bectrophone | 
$315.00 
TX3200 















a 


In stock for 
overnight delivery * 






$415.00 
™X4400 









Prices include GST and Express Post delivery 
Australia wide 2 year factory Warranty 
Full range of antennas & commercial radios 
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COMMUNICATIONS 


Email: mike@blackandwhitetaxis.com.au 
Phone: 07 4048 8315 Fax: 07 4048 8316 
Postal: PRO. Box 200 Bungalow Qld 4870 


Delivery subject to Australia Post conditions. Prices valid until 30th June 2003 


















KIT ASSEMBLY 





NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

@ Small production runs 

@® Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 








THERAMIN (Jaycar kit or other) wanted 
in working order (02) 4934 7844. 


EARLY HIFI’S, AMPLIFIERS, Speak- 
ers, Turntables, Valves, Books ; Quad, 
Leak, Pye, Lowther, Ortofon, SME, 
Western Electric, Altec, Marantz, 
McIntosh, Goodmans, Wharfedale, 
Tannoy, radio and wireless. Collector/ 
Hobbyist will pay cash. (02) 9440 1267. 
johnmurt@highprofile.com.au 





AMPEX 351-2 Valve Stereo Tape Re- 
corder. Any condition considered. 
Please phone Peter Watson on (07) 
4622 3968 or email: 

pwaudio @bigpond.com.au 





TELETEXT DECODER capable of sub- 
title display on TV. Phone 02 9807 3721. 


Advertising Index 
Acetronics 
Altronics 
Av-Comm Pty Ltd 
BitScope Designs 
Black & White Communications 95 
Clarke & Severn 


Gadget Central 
Global Unlimited 
Grantronics 


Microgram Computers 
MicroZed Computers 
Oatley Electronics 

Printed Electronics 
Procon Technology 

Quest Electronics 

RCS Radio 

RF Probes 

Silicon Chip Back Issues 
Silicon Chip Binders 
Silicon Chip Bookshop 
Silicon Chip Subscriptions 
Silvertone Electronics 
Soundlabs Group 

Splat Controls 
Speakerbits 

Telelink Communications ... 85,OBC 


PC Boards 


Printed circuit boards for SILICON 


CHIP projects are made by: 


RCS Radio Pty Ltd. Phone (02) 9738 


0330. Fax (02) 9738 0334. 


JUNE 2003 
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Audio Power 
Amplifier Design 
Handbook 












A handbook for professionals and 
students from one of the world’s most 
respected audio authorities. New 
edition is more comprehensive than 
ever with a new chapter on Class G 
amplifiers and further new material on 
output coils, thermal distortion, relay 
distortion, ground loops, triple EF output stages 
and convection cooling. 427 pages in paperback. 


Video Scrambling & Descrambling 


— for Satellite & Cable Ty 


If you've ever wondered how they scramble 

video on cable and satellite TV, this book tells #5 > 
you! Encoding/decoding systems (analog 
and digital systems), encryption, even 
schematics and details of several encoder 
and decoder circuits for experimentation. 
Intended for both the hobbyist and the 
professional. 290 pages in paperback. 


Based mainly on the American telephone 

} system, this book covers conventional 

' telephone fundamentals, including analog and 
digital communication techniques. Provides 
basic information on the functions of each 
telephone component, how dial tones are 
generated and how digital transmission 
techniques work. 402 pages, sat cover. 





Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. includes 
both theory and practical servicing information 
and is ideal for both students and technicians. 
382 pages, in paperback. 


Based mainly on British practice and first 
published in 1997, this book has much that is 
relevant to Australian systems as a guide to home 
and small business installations. A practical guide 
to installation of telephone wiring, ranging from 
single extension sockets to PABX, with the 
necessary tools, test equipment and materials 
needed by installers. 178 pages in soft cover. 
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ALL PRICES INCLUDE GST AND AR 


Concise and practical guide to getting up and 
running with the PIC Microcontroller. Assumes 
no prior knowledge of microcontrollers, intro- 
duces the PIC’s capabilities through simple 
projects. Ideal introduction for students, 
teachers, technicians and electronics enthusi- 
asts — perfect for use in schools and colleges. 
270 pages in soft cover. 


For anyone involved in designing, adapting and 
using analog and digital audio equipment. It 
covers tape recording, tuners and radio receiv- 
ers, preamplifiers, voltage amplifiers, audio 
power amplifiers, compact disc technology and 
digital audio, test and measurement, loud- 
speaker crossover systems, power supplies and 
noise reduction systems. 375 pages in soft cover. 










Widely regarded as the standard text on 

EMC, provides all the key information 

needed to meet the requirements of the EMC 

Directive. Most importantly, it shows how to 
incorporate EMC principles into the product 
design process, avoiding cost and performance 
penalties, meeting the needs of specific 
standards and resulting in a better overall 
product. 360 pages in paperback. 


goer 


Essential reading for electronics designers and 
students alike. It will answer nagging questions 
about core analog theory and design principles as 
well as offering practical design ideas. With 
concise design implementations, with many of 
the circuits taken from lan Hickman’s magazine 
articles. 294 pages in soft cover. 












& 

an tatii & 

: FEN Through graded projects the author introduces the 

WICrOCO! fundamentals of microelectronics, the 8051 family, 
Projet in programming in C and the use of aC 

for the B01 compiler. The AT89C2051 is an eco- 
‘ A nomical chip with re-writable memory. 

Provides an interesting, enjoyable and 

easily mastered alternative to more theoretical 

textbooks. 178 pages 

in paperback. 
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BOOKSHOP 


ENQUIRING MINDS! 


LOWER THAN RECOMMENDED RETAIL 


An easy-to-follow, step-by-step design frame- 
work for a wide variety of power supplies. Any- 
one with a basic knowledge of electronics can 
Create a very complicated power supply design . 
Magnetics, feedback loop, EMI/RFI control and 
compensation design are all described in simple 
language. 265 pages in paperback. 


and digital. 


video equipment. 





For non-specialist users — explores most of the 
widely-used modern types of motor and drive, 
including conventional and brushless DC, induc- 
tion, stepping, synchronous and reluctance 
motors. 339 pages, in paperback. 









Based on popular short courses on the PIC, 
for professionals, students and teachers. 
Can be used at a variety of levels. An ideal 
introduction to the world of microcon- 
trollers for hobbyists, students and profes- 
sionals. 255 pages in paperback. 




















Provides fully up-to-date coverage of the whole 
range of current home video equipment, analog 
Information for repair and trouble- 
shooting, with explanations of the technology of 
318 pages in soft cover. 





CO ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT. ........ $69.00 







[1 ANALOG ELECTRONICS ......cesscccsssssesesccssssetsessssseeeeeesen $89.00 
El) AN TENNATOOLKUD sscscsssccsecsssnonensncasareestinvensecne $87.00 
[1 AUDIO ELECTRONICS .ou...ccecccccceccsssceccesseesesseeesennseeeee $92.00 
[1 AUDIO POWER AMPLIFIER DESIGN ..........ce.scscceeeeeeee $89.00 


[1 ELECTRIC MOTORS AND DRIVES .o...ceessssccescssseeeeeeeen $63.00 
(1 EMC FOR PRODUCT DESIGNERG............ ... $103.00 
C1 GUIDE TO TV & VIDEO TECHNOLOGY «00... $63.00 
[1 INTERFACING WITH C uu...cssssccssscsssssstssccsssssteccssssseeeeeee 

C] M'CONTROLLER PROJECTS IN C FOR 8051 ... 

[1] PIC IN PRACTICE .........0..csssssccsossssesccsnvscsensssonsosesensensees 

C1 PIC - YOUR PERSONAL INTRODUCTORY COURSE ..... $46.00 
[1 POWER SUPPLY COOKBOOK ..........cccscsssceescsssseeeeeeee 

C1 PRACTICAL RF HANDBOOK ............s.0cc0000 

(1 TELEPHONE INSTALLATION HANDBOOK 

C1 UNDERSTANDING TELEPHONE ELECTRONICS .............. $70. 00 
C VIDEO & CAMCORDER SERVICING/TECHNOLOGYV...... $69.00 
C1 VIDEO SCRAMBLING/DESCRAMBLING ...........00...0c. $87.00 
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Together with the CD software included, the reader 
will have a complete solution for constructing or 
using an antenna - bar the actual hardware. The 
software is based on the author’s Antler program, 
which provides a simple Windows-based aid to 
carrying out the design calculations at the heart of 
successful antenna design. 253 pages in paperback. 
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COUNT ON ALL BOOK PURCHASES! 


SriaanaSHURSTE 


Woe, Covers all the analog electronics needed in a wide 

range of higher education programs: first degrees 
in electronic engineering, experimental science 
course, MSc electronics and electronics units for 
HNDs. Text is supported by numerous worked 
examples and experimental exercises. 312 pages 
in paperback. 






Anyone interested in ports, transducer interfacing, 
analog to digital conversion, convolution, filters or 
digital/analog conversion will benefit from reading 
this book. The principals precede the applications 
to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


A guide to RF design for engineers, technicians, 
students and enthusiasts. Covers all of the key 
topics in RF: analog design principles, transmis- 
sion lines, transformers, couplers, amplifiers, 
oscillators, modulation, transmitters and receivers, 
propagation and antennas. 279 pages in paperback. 
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fim (SOnmo nnn i Cations | 
Aerocomm (USA) are a world lead 


er 
in the manufacture of 2.4GHz 
Spread Spectrum Radio Products " DazcRocomm| 
The new AC4424 series radios DISTRIBUTOR FOR 


complement the existing 


AC5124C series and make wireless AUSTRALIA and SOUTH PACIFIC 


; connectivity integration a breeze! 


New RF-232. Protocol Enables Drop-in Installation ACS1240 gy. . 
of Industrial-temperature 2.4GHz FHSS Transceivers 7 


Representing a breakthrough in industrial RF 
communication, AeroComm’s unique transparent 
protocol simplifies the wireless integration process by 
allowing for true plug-and-play installation. 
This new ‘RF-232’ technology is embedded into 

compact AC4424 industrial-temperature 2.4GHz 

FHSS transceivers. RF-232 guarantees successful 

communication while making the process invisible to 

the OEM. 


As each AC4424 transceiver receives raw data, RF-232 The ne a Ig 

i manages over-the-air protocol to gain SOOMEY W ultra low eg 
acknowledgements, send retries, check errors, and other Spre ad Spe peewturs Rich. 
features unique to RF that newcomers to the discipline )g pec 
typically forget about. Headers, data packet length and 0 ule 


CRCs are not needed. plore details Vis 


The transceiver supports point-to-point, point—to-multi- Ww, fadiomog les 
point, and multipoint-to-multipoint configurations. a Sdtles. ney — 
Accordingly it is able to broadcast data to all transceivers, BF RN % 
or it can ‘address’ packets to specific destinations using 

unique MAC addresses embedded into each radio. The 

use of 32 channels enables independent, co-located non- 

interfering networks. 
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PO Box 5457, North Fiockhanpton, "Old 4702 
Phone (07) 4934 0413 Fax (O07) 4934 0311 
(24 hour message service (O07) 3830 0233 
Web: www.telelink.com.au email: sales @telelink. com.au 





